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EQUATIONS WITH TRANSPIRATION WHICH ARE 

APPLICABLE TO THE STAGNATION REGIONS 
OF AXISYMMETRIC BLUNT BODIES 

By John T. Howe and William A. Mersman 

SUMMARY 

Solutions of the lsminar compressible boundary-layer equations in 
the Brown and Donoughe form are obtained for Ner number l/3 and Prandtl 
number at the wall equal to 0.7. Fifteen solutions are presented for 
various wall-temperature levels and transpiration rates. The solutions 
are applicable to the stagnation region of sxisymmetric bodies by means 
of the Mangler transformation. 

INTRODUCTION 

A detailed knowledge of velocity and temperature profiles in the 
stagnation region of blunt axisymmetric bodies having transpiration is 
of considerable interest. These profiles can be obtained from two- 
dimensional wedge flow solutions, in which the Euler number is l/3, by 
means of the Mangler transformation. Existing literature presents two- 
dimensional solutions for Euler numbers smaller and larger than this, 
but such that interpolation to obtain Euler number l/3 solutions is con- 
sidered to be inaccurate. In order to obtain accurate profiles for this 
Euler number, the equations of the two-dimensional laminar compressible 
boundary layer in the Brown, Donoughe, and Livingood form were integrated 
numerically. Solutions were obtained for five wall-temperature levels 
(T,/T, = 0.25, 0.5, 1, 2, and 4), each having three transpiration 
conditions (f, = 0, -0.5, and -1.0). 

The purpose of this report is to fill a gap in the existing 
literature. Therefore, only brief discussions of the theory and method 
are presented, and the complete numerical results are listed. Transfor- 
mations to the desired a&symmetric coordinates are given so that local 
shear stress, heat transfer (as well as their corresponding dimensionless 
parameters), blowing rates, velocity profiles, and temperature profiles 
near the stagnation region of a blunt-nosed axisymmetric body can be 
obtained from the tabulated solutions. 
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SYMBOLS 

constant used in equation (18) 

an arbitrary constant 

2TW local skin-friction coefficient, - 
Pe"e 

2 

coefficient of specific heat at constant pressure 

dP/dX Ner number, -x - 
PeUe 

2 

. 

dimensionless stream function, PWQ 

4FFFi 

heat-transfer coefficient, qw 
Tw- Te 

thermal conductivity 

an arbitrary reference length 

Nusselt number, E 
kw 

T temperature parameter, - = l+@ Te - Tw 
TW 

T 
W 

cPIJ- Prandtl number, k 

heat-transfer rate, -k 2 
aY 

Pw”ex Reynolds number, - 
VW 

absolute temperature 

velocity parallel to the wall 

velocity normal. to the wall 

distance along wall surface from stagnation point 

distance normal to wall surface 
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exponent of temperature in specific-heat relationship 

e local conditions at the outer edge of the boundary layer 

W conditions at the wall 

exponent of temperature in thermal conductivity relationship 

independent variable in transformed boundary-layer equations, 

Ym 

temperature variable, 
T-T, 

T 
evTw 

coefficient of viscosity 

density 

&l shear stress, u - 
ay 

exponent of temperature in viscosity relationship 

stream function defined by equation (9) 

Subscripts 

Superscripts 

axisymmetric conditions 

, rr rt, , , derivatives with respect to 11 

THEOFH 

The Differential Equations 

The two-dimensional partial differential equations describing the 
physical behavior of the lsminar compressible boundary layer are: 

g (pu)’ i 2 (pv) = 0 (1) 
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&I au a 
p" ax + pv - = 

au 
ay & ( > 

ap -- 
pF ax (2) 

(3) 

These equations comprise statements of conservation of mass, the momentum 
theorem, and conservation of energy, respectively. 

The boundary conditions are 

at y=O, 

u=o, v = v,(x) , T = T, (4) 

and at y+m, 

T+Te, Ll+Lle (5) 

The partial differential equations (l), (2), and (3) can be trans- 
formed to ordinary differential equations having only one independent 
variable, q, by use of the following relationships introduced by Blasius 
(ref. 1, PO 135), von K&m& and Tsien (ref. 2), and Pohlhausen (ref. 1, 
P- 624), respectively. 

I- PwUe 
T=Y yqf (6) 

PwQ = qiiw (7) 

and 

8= 
T-T, 

Te - Tw 
(8) 

The stream function, jr, in equation (7) is defined so that the continuity 
equation (1) is automatically satisfied; that is, 

and 

pu = ab,u 
ay 

I 

(9) 
abw4d 

Pv=- ax 
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After certain assumptions and restrictions which will be presented 
in the next section have been imposed, the two-dimensional partial dif- 
ferential equations, transformed to ordinary differential equations in 
the manner of Brown, Donoughe, and Livingood (refs. 3, 4, and 5), become 

f”’ = - $ [,,~2~(E$)ff~L~ SJ - 

$($ - pgyy.L + f'0" + (w+2)@'f"l+ (E.&l)W@;f~] 

(10) 

and 

(11) 

The complete derivation of the equations can be found in reference 3. 

The boundary conditions for equations (10) and (11) are as follows: 

at q=O, 

f' = 0 (12) 

f = f, (required to be constant for similarity) (13) 

e=o (14) 

8+1 (15) 

Boundary condition (12) is easily derived by means of the first of 
boundary conditions (4), the relationship being shown by equation (23). 
Boundary condition (13) is similarly derived by means of the second of 
boundary conditions (4), the relationship being shown by equation (25). 
It is seen from equation (25) that f, is a measure of the transpiration 
rate. Negative values of f, correspond to blowing or transpiration. 
Boundary conditions (14) and (15) are obvious, and (16) is derived by 
means of the last of boundary conditions (5)) the relationships being 
given by equations (23) and (15). 



Assumptions and Restrictions 

The derivation of equations (10) and (11) included certain simplifying 
assumptions (ref. 3). These will be listed and then discussed in turn. 

1. The local Mach number at the outer edge of the boundary layer is 
small. 

2. The Euler number is constant. 

3. The wall temperature is constant. 

4. Local fluid properties within the boundary layer are proportional 
to some power of the absolute temperature. 

The first assumption makes it possible to omit the dissipative terms 
(the last two terms in eq. (3)) in the energy equation (see p. 13, ref. 6) 
because these terms are proportional to Mach number squared. For this 
same reason, T, and pw are considered to be constant. 

The second assumption permits integration of the Euler equation 

_ 32 = peue 2s 
ax dx (17) 

resulting in 

ue =S.X Eu (18) 

Equation (18) and therefore the two-dimensional solutions reported here 
are of the wedge flow type (ref. 7, p. 128). 

A combination of the first and third assumptions allows T,/T, to 
be treated as a constant in equations (10) and (11). 

Although assumption number 4 states a proportional relationship of 
properties to some power of the absolute temperature, the constants of 
proportionality never have to be specified. The exponents, however, must 
be specified in order to integrate the differential equations. The power 
law relationships are simply 

IJ- TW -= 
PW 0 T, 

k -= 
kW 

(19) 

b-0) 



‘?? _ T 
a 

v- 
cPw 0 T, 

P -= - 
( 

g)-= 

pw TW/ 

7 

(21) 

The description of the two-dimensional theory is terminated at this 
point. A detailed discussion can be found in reference 3. Attention is 
now directed to a brief discussion of the method of solution, which differs 
somewhat from that of references 3 through 5. 

Method of Solution and Specified Numerical Data 

Solutions to equations (10) and (11) were obtained by numerical 
integration using the Adams-Moulton technique (ref. 8, p. 200, eqs. 6.6.2). 
This is a variable interval method which is especially well suited to this 
problem. The numerical solutions were computed on the IBM 704 electronic 
data processing machine. 

The boundary conditions (12), (13), and (14) are not sufficient for 
starting the numerical integration of equations (10) and (ll). Values of 
8' and f" are also needed at 11 = 0 (i.e., 8,' and fW" ). These have to 
be estimated for the first attempt to integrate equations (10) and (11). 
As 7 --,a, the integration should yield the outer edge boundary conditions 
(15) and (16). Failure to produce and maintain these values indicates 
that the estimates for 8,' and fW" were in error and new estimates must 
be made. 

In order to facilitate selection of the correct 8,' and fW" , three 
initial trial integrations of a given example were made as follows: the 
first trial used estimates of 8,' and fW". In the second integration, 
only 8,’ was changed from the first estimate, and in the third integra- 
tion only fW1' was changed from the first estimate. The results of these 
three trial runs yielded values for the partial derivatives of 8 and f' 
at v=oo with respect to fW" and 8,'. Linear interpolation then 
yielded revised estimates of the starting values, fW" and 8,'. The 
process was then repeated until the correct initial values were obtained 
thus achieving the proper boundary conditions at 7 -+ 00. 

Numerical data used for integrating equations (10) and (11) are 

Pr, = 0.70 

w = 0.70 
E = 0.85 
a = 0.19 
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These numbers are applicable to air in the temperature range 1060~ R 
to 2860~ R according to reference 3. All examples were computed for 
Ner number l/3 for reasons which will be presented in the section 
"Physical Relationships for Axisyrmnetric Stagnation Regions." Examples 
were solved for five wall-temperature levels (Te/Tw equal to 0.25, 0.5, 
1, 2, and 4), each at three different transpiration conditions (f, = 0, 
-0.5, and -1.0). 

The numerical results of the integrations appear in tables I through 
through XV. Velocity, temperature, and mass-flow profiles appear in fig- 
ures 1 through 9. Heat-transfer and skin-friction parameter curves are 
shown in figures 10 and 11. 

Physical Relationships for Two-Dimensional Wedge Flows 

The following relationships are useful in obtaining values for the 
physical quantities of interest from the tabulated results. Note that 
the left-hand sides of both equations (23) and (24) are tabulated in 
tables I through XV. 

-$ = f'[l +(g - i)e] (ref. 4) 

pu=ff- Te pe”e Tw (ref. 4) 

(PVlw = -(y)fwJF (ref. 3) 

(23) 

(24) 

(25) 

T=IJ. 

(26) 

(ref. 4) (28) 

qw = 

(27) 

(29) 
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(ref. 4) (30) 

It can be seen from equation (25) that because f, is specified 
constant, v, is required to vary as -x (fi-1)/2~ 

These two-dimensional relationships (eqs. (23) through (30)) applied 
to the tabulated solutions for l3u = l/3 (tables I through XV) correspond 
to the two-dimensional flow over a wedge. 

Physical Relationships for Axisymmetric Stagnation Regions 

Relationships resulting from the Mangler transformation Gill now be 
presented (ref. 7, pp. 129 and 168) which make these wedge flow solutions 
applicable to the stagnation regions of blunt axisymmetric bodies. This 
transformation is a stretching of the x and y coordinates so that the 
pressure, enthalpy, density, viscosity, and velocity parallel to the sur- 
face at the point x,y in the wedge flow are the same as those at x,y 
in the axisymmetric flow. In the following equations, quantities which 
apply only to the axisymmetric flow are designated with a bar. Those 
which apply to the wedge flow (as well as those mentioned above which 
apply to either flow) are written without a bar. The relationships derived 
by the Mangler transformation are as follows: 

(31) 

Y=$yY (32) 

Fj=$ri (33) 

zii=3Ew (34) 

q,(x) = - & k,(T,- T,)8, (35) 

‘i(z,y) = F TCx,Y) =~‘Pwue 

(36) 

I- 



(pT), = y - (d, = -8 (y)fwpp 

%& = - 
Ue 

2 

(38) 

(39) 

(40) 

Because the local Mach number exterior to the boundary layer is 
assumed to be small, the local exterior flow is considered to be almost 
incompressible. For the incompressible inviscid flow in the axisymmetric 
stagnation region, the velocity exterior to the boundary layer is a 
linear function of YZ (ref. 7, p. 74, eq. (5.35)); that is, the axisym- 
metric Euler number (E) is unity in equations (34) and (39). This 
linear velocity for the axisyrmnetric stagnation region has also been 
observed experimentally over a wide range of free-stream Mach numbers. 
Equation (39) shows that the axisymmetric transpiration velocity, Yw, 
is constant because u, is proportional to Y. 

The two-dimensional Euler number (Eu) is l/3 corresponding to %?i 
of unity according to equation (34). All of the numerical solutions of 
equations (10) and (11) presented in this report are for Eu of l/3 and 
can be used for the axisymmetric stagnation region. Application of 
equations (31) through (40) to the solutions in tables I through XV will 
yield the desired axisymmetric blunt body stagnation region values. 
Profiles of velocity, mass flow, and temperature for the a&symmetric 
stagnation region are shown in figures 1 through 9 by using the appropri- 
ate ordinate. Heat-transfer and skin-friction parameter curves are 
presented in figures 10 and 11. 

DISCUSSION 

Some features of the solution and numerical results warrant mention. 

The cases Te/Tw = 1 are somewhat special. The physical definition 
of 0 (eq. (8)) reveals that either 8 is infinite or indeterminate for 
these examples. However, the solutions for 8 turn out to be finite, 
as is shown in figures 7, 8, and 9, and listed in tables IV, V, and VI. 
Therefore 8, as defined physically, is actually indeterminate, that is, 
the temperature, T, is constant and is equal to T, (and T,) across the 
boundary layer. However, 8 is defined mathematically by the differential 



equation (11) and the boundary conditions (14) and (15), but in this case 
it has no physical meaning. For this degenerate situation, the second 
set of brackets in equation (10) is dropped, P is unity, and the equa- 
tion reduces to the familiar Falkner and Skan equation (ref. 1, p. 140) 
for constant property wedge flow conditions. 

Examination of figures 1 through 3 and tables I through VI shows a 
velocity overshoot condition for hot wall cases; that is, the velocity 
within the boundary layer exceeds that at the outer edge of the boundary 
layer. This results from the greater acceleration of the less dense hot 
gas in the boundary layer by a given (favorable) pressure gradient. It 
is seen that the amount of overshoot increases with increasing wall 
temperature or blowing rate. References 4 and 5 show that the amount of 
overshoot increases with Ner number. The two-dimensional flow at 
Eu = l/3 passes through the same values of u/ue as the axisymmetric 
flowat Ei=l. Then it can be said that for a two-dimensional flow and 
an axisymmetric flow, both having Ner number unity, the magnitude of 
the velocity overshoot is smaller in the axisymmetric flow than it is in 
the two-dimensional flow. 

It is interesting to note in figures 4 through 6 and tables X 
through XV that an overshoot in mass flow occurs. Because of the increased 
density near a cold wall, this mass-flow overshoot is increased as the 
wall-temperature level is decreased, in contrast with the behavior of the 
velocity overshoot condition. However, the amount of mass-flow overshoot 
increases with blowing rate as was the case with the velocity overshoot 
condition. 

Figure 10 shows that for a given wall-temperature level, transpiration 
reduces the heat transferred to the wall to a remarkable extent. In par- 
ticular, for Te/Tw equal to 4, the heat-transfer parameter corresponding 
to transpiration parameter 0.667 is only about one fifth of its value for 
no transpiration. It is seen that the effectiveness of transpiration in 
reducing the heat-transfer parameter increases with the transpiration rate 
and with T,/T,. 

As would be expected, figure 111 shows a similar effect of transpira- 
tion on skin friction. Quantitatively, for Te/Tw equal to 4, the skin- 
friction parameter corresponding to transpiration parameter 0.667 is only 
about one third of its value for no transpiration. 

SUMMARY OFFESULTS 

The Brown, Donoughe, and Livingood forms of the laminar compressible 
boundary-layer equations have been integrated numerically on the IBM 704 
electronic data processing machine. Fifteen solutions were obtained for 
Ner number l/3, wall Prandtl number 0.7, and for five ratios of local 
free-stream temperature to wall temperature each at three different 
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transpiration conditions. These are. T,/T, values of 0.25, 0.5, 1; 2, 
and 4, and transpiration rates corresponding to f, of 0, -0.5, and -1.0. 
The solutions are -presented in the forms of tables and graphs. 

Relationships are presented by which the tabulated solutions can be 
applied to stagnation regions of axisymmetric blunt bodies. 

The results indicate velocities in the boundary layer greater than 
the local exterior velocity for hot wall flow situations. The results 
also indicate local mass flows greater in the boundary layer than exterior 
to it for cold wall situations. These "overshoot" conditions are accentu- 
ated by increased transpiration for both the velocity profiles and the 
mass-flow profiles. 

A large reduction of skin friction and heat transfer is achieved by 
transpiration. The reduction is greater for situations in which the 
walls are colder than the local exterior flow. 

Ames Research Center 
National Aeronautics and Space Administration 

Moffett Field, Calif., Mar. 20, 1959 
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TABLE I.- T,/T, = 0.25, f, = 0, ELI = l/3 

v f f’ f” f”’ e 8’ -9” u/ue pu/&?ue 

l ooo .00000 rOOOOO0 14556297 ,045950 ,oooooo e 437659 ;122110 0 00000 .OOQOO 
0005 .00002 .007782 1.556529 a046752 r002190 r438271 0122649 rooi77 l 0019'5 

'r010 ,00008 4015565 16556765 .047564 .004383 r438885 a123185 001551 .00389 
l 015 000018 6023350 la557004 0048387 .006579 a439503 0123716 002323 r00584 
0020 000031 0031135 la557248 a049220 a008778 a440123 r124.243 0 03093 000778 : 
,025 r00049 r038922 10557497 0050063 r010980 r440745 (124766 003860 000973 : 

.*030 000070 .046710 la557749 0050917 r013L85 r441370 a125285 004625 a01168 
6040. 000125 a062290 lr558267 r052656 0017605 ,442628 r126311 006147 .01557 

'0050 000195 a077876 la558802 r054438 r022038 r443.896 r127319 -r07659 a01947 
0060 a00280 ,a093466 1.559356 0056264 0026483 r445175 ~128310 009161 602337 
0070 r00382 .109063 la559928 r058133 0030941 a446463 ,129284 010653 ,a02727 
r080 b 00498 rl24665 1.560519 0060048 0035412 a447760 0130239 a12135 '603117 
b 090 a00631 0140273 lr561129 r062009 r039897 a449067 a131176 i13608 b 03507 
rll0 boo943 .171509 la562409 .066070 r048904 0 451709 r132992 r16522 r04288 
0130 001317 0202770 la563773 b070324 r057965 a454386 a134729 b 19396 rO5069 
r150 401754 0234060 1.565224 .074776 6067080 .457098 al36384 r22228 b 05852 
i170 ~02253 l 265380 1.566765 .079433 .076249 e 459841 r137952 025020 a 06634 
.I90 a02815 l 296731 10568402 a084302 a085474 r462615 r139429 027771 a07418 
b210 r03440 .328117 1.570139 .089391 r094754 r465418 r140811 r30480 .08203 
.250 004878 6390996 lb573929 0100258 r113484 a471101 b143273 ~35772 .09775 
b 290 a06568 0454037 1~578173 0112098 r132443 ,476874 bl45299 1 b40894 ‘.11351 
b330 ro8511 ‘.517257 lr582911 r124980 r151635 r482718 ,146848 ! 045843 r12931 
r370 l 10707 / a580677 la588186 ,138979' r171062, a488615 a147871 1 a50618 -b14517 
l 410 r13157 / 0644319 le594045 r154172 j .190725, b494540 a148319 / a55215 'r161d8 
4450 015862 0708209 1.600537 r170645 r210625, ~500472 a148135 059,633 
0530 a22041 r836836i 10615635 r207783 r251135, r512242 0145624 r67922 

,:2';;;: 

0610 a29254 r966796 lr633948 .251126 b292575! r523683 r139785 075465 024170 
r690 837514 10098368 1,656OOO 0301398 a3349071 a534502 ‘8129966 082248 r27459 
r770 / r&834 1~231872 le682373 .359209 .378069 r544351 .115407 608257 b30797 

0850 a57230 lr367679 10713683 .424851' a421967 4552817 r09523f.J' b 93484 'a34192 
0930 a68724 la506210 l,r750547 b497938’ 0466470 r559413 0068482. r9.7926 ' r37.655 
b930 a68724 la506210 1~750547 a497938 0466470 a559413 .068482~ a97926 I-. '.37655 
.970 b74889 1.576641 1.771238 .536832' r488897 a561836 0052303' ~ a99853 1 .39416 

1.010 681338 1.647930~ la793509 .576824 r511408 a563570 a034073 1001586 b 41198.. 
1.050 a88074 1.720143 1.817392 0617353 r533973, a564532 rol3655 leO3126 r43004 
1*090 l 95100 1.793343 10842894 r657637 r556559 4564632 -0009085 lr04477 .44834 
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TABLE I.- T,/T, = 0.25, f, = 0, Eu = l/3 - Continued 

f 

1.130 1.02422 
1.170 1.10043 
1.210 1.17967 
1.250 1.26200 
1.290 1.34747 
1.330 1.43612 
1.370 1.52801 
1.410 1.62319 
lr450 1.72171 
1.490 1.82362 
lb530 lb92894 
lb570 2.03773 
la610 2bl4999 
1.610' 2.14999 
1.630 2.20743 
lb650 2.26575 
1.670 2.32493 

'1.690 2r38498 
1.710 2.44589 
1.730 2.50766 
1.750 2.57028 
1.770 2.63375 
1.790 2.69804 
1.810 2.76316 
10830 2.82908 
10850 2089578 
1.870 2.96327 
lb890 3bo3150 

1.910 3.10047 
1.930 3.17015 
1.950 3.24052 
lb970 3b31155 

1.990 3.38322 
2.010 3.45550 
2.030 3.52836 
20050 3.60178 

f”’ 

.696608 
r732851 
.764523 
r789272 
r804163 
.805601 
r789298 
r750282 
,682995 
.581502 
0439870 
r252734 
r016070 
r016070 

-.121494 
-,271852 
-.434691 
-.609425 
-.795171 
-*990731 
~1.194578 
*l r404864 
bl r619426 
b1.835821 
~2.051364 
b2.263190 
-2.468319 
-2.663742 
m2.846507 
~3.013811 
-3.163094 
-3.292121 
-3.399053 
~3.482513 
~3.541615 
'3 b575993 

e 

r579130 
r601647 
r624063 
.646332 
0668399 
.690208 
.711697 
r732801 
l 753451 
r773575 
r793099 
r811948 
r830048 
r830048 
r838794 
,847326 
.855635 
0863714 
.871554 
r879150 
r886494 
.893581 
a900406 
r906965 
b913254 
0919272 
.925018 
0930490 
a935689 
.940618 
8945279 
r949676 
a953812 
0957695 
.961331 
.964725 

r522220 
0 509979 
(495912 
a 479976 
(462166 
r442513 
r442513 
.432017 
6421093 
8409760 
a 398039 
a 385955 
0373538 
1360820 
b 347837 
a 334628 
r321237 
r307709 
0294090 
r280431 
a266781 
1253193 
b239715 
r226400 
r213295 
(200446 
b 187897 
r175690 
r163859 

.e” 

-.034272 
-0062016 
-.092402 
-.125479 
-.161250 
-, 199653 
-.240540 
-a283661 
-.328637 
-.374937 
-.421861 
-r468522 
-0513846 
-a513846 
-.535622 
-r556583 
0.576553 
-a 595349 
-.612786 
-6628680 
-0642852 
- r655130 
-a665353 
-0673378 
-8679079 
-.682357 
-,683138 
-.681379 
-0677069 
-.670230 
-a660920 
-a649229 
-.635280 
-0619227 
-.601248 
-.581543 

1005641 
1.06623 
1.07428 
1.08062 
1 r08531 
1.08845 
1.09012 
lb09043 
1.08949 
1.08742 
.1.08437 
lb08046 
i bo7585 

lb07585 

lb07333 
1007069 
1.06796 
lb06514 
1.06226 
1.05934 
1.05640 
1.05344 
1.05050 
lb04757 
1.04469 
1.04186 
lb03910 

1003641 
1.03380 
1003129 
1.02888 __ 
i bo2658 
lb02439 
1.02232 
1002036 
1.01852 

PU/PeUe 
046690. 
r48574 
r50488 
.52432 
r54407 
.56415- 
.58455 
r60526 
r62627 
b 64756 
a 66907 
r69076 
r71255 
r71255 
.72346 
073435 
b 74521 
r75603 
.7b679 
b 77747 

l 78805 

r79851 
r80883 
.81899 
r82896 
a 83873 
a 84828 
885758 
a86661 
687535 
.88380 
r8919.2 
a89972 
r90718 
b91430 

.92105 



TABLE I.- Te/Tw = 0.25, f, = 0, Eu = l/3 - Continued t-J oh 

v f f' f" f'" -9 8' e" U/% PU/PeUe 

2,070 3r67572 3r709819 lr244251 -3.585794 a 967888 (152438 -r560333 lr01680 
26090 

692745 
3075016 36733987 16172637 -36571661 0970826 r141454 -r537849 lr01520 

2r 110 
093350 

3082507 3.756728 la101537 -3r534685 6973549 8130931 -0514329 lr01371- 
20130 

,939.18 
3r90042 30778055 la031392 -3r476357 a976066 (120886 -a490014 1.01233 

2*150 3497618 3a797993 
09.4451 

6962612 -3.398501 .978388 4111334 -a465143 lb01106 
2,170 4605233 3r816571 

b94960 
a895568 -3.303196 a980523 a102283 -a439940 1.00989 

2,190 4e12884 3.833829 
r95414 

a830585 -3.192701 a982482 b093737 l.414649 1r00883 
2.210 4920567 36849810 

a 95846 
a 767945 -3r069381 a984276 r085696 -a389451 10 00785 

2r230 4028282 3r864564 
a96245 

0707879 -2 a935635 
20250 

6985914 
4r36025 36878144 

a078157 -a364543 1 lr00697 a96614 
0650573 -2 a793829 6987405 #071111 -a340096 1000617 

2,270 4643794 36890606 
696954 

a596165 -2.646244 l 988761 a064549 -e%16258 1.00545 
2r290 4651587 3.902010 

a97265 
a544748 -2.495025 a989990 a058456 -r293158 1000480 

2.310 4r59401 3.912416 
097550 

a496375 -2e342152 r991102 a052817 -0270903 lr00421 
2r330 4r67236 3r921886 

r97810 
l 451061 -2.189412 .992106 a047614 -b249579 la00369 

2r350 4875088 3.930479 
a 98047 

0408787 -2.038380 b993010 a042827 -.229255 lr00323 
2r370 4682957 36938257 

698262 
a369506 -la890419 .993822 0038437 -a209977 la00281 

2.390 4b90841 3*945279 
a98456 

6333143 -1.746677 
2,410 4.98738 

b994550 0034421 -0191779 1000245 
3r951602 

a 98632 
a299605 -1r608091 

26430 5806647 
0995201 r030758 -0174674 lBOO212 

3r957281 
a 98790 

l 268780 -1r475406 
2.450 5b14566 

a995782 0027427 -4158667 la00184 
36962370 

098932 
a240546 -16349178 b996300 6024404 -r143746 1@001.59 

2r470 5622496 3.966919 
b99059 

1214768 -la229802 
2b490 

a 996760 r021670 -r129892 lr00137 
5r30434 36970976 

b99173 
a191307 -1.117524 

21510 5638379 3r9-?4586 
0997169 0019202 -bil7076 lr00118 l 99274 

l 170019 -1r012459 
r?b530 5644332 3 b977790 

6997530 a016980 -a105263 1.00101 a 99365 
a150760 -.914613 

2r550 5654290 
a997849 

36980629 
r014985 -a094411 lr00086 

a133387 
a 99445 

-r823898 
2r570 

.998131 
5862254 3r983137 

.013197 -@084475 lr00074 r99516 
~117758 

2b590 

-,740152 
5070223 36985350 

a998379 b 0’11600 -r075406 1aOOO63 a99578 
a103736 -.663145 

2r610 
a998596 r010176 -a067155 lr00053 

5678195 36987297 
a 99634 

r091189 -4592606 
2.630 

a998787 a008909 - bo59669 1.00045 
5r86172 3r989006 

r99682 
r079991 

2,650 
-a528224 

5694151 3r990505 
a998953 0007784 -a052899 1.00038 b99725 

r07002~ - a469666 0999099 a006788 -r046792 1000032 
2r670 6r02134 3e991815 

b99.763 
a061168 -.416580 

2,690 
.999226 a005908 -.041299 lr00027 

6010118 3r992958 
a99795 

a053324 -8368609 
26710 6e18105 

a999336 (005133 -a036371 la00023 
36993954 a046392 

.99824 

2r730 
-a325393 b999432 

6626094 3r994819 
0004450 -bo31962 lrOO019 l 998*9 

bo40279 
2.770 

-r286576 
6r42076 3.996220 

b9995 14 6003851 -ro28027 lb00016 r99870 
0030182 

2r810 
-.220767 a 999648 r002867 - bo21415 1~00011 

6858063 36997265 
b99905 

0022438 -r168555 0999747 0002119 -r016227 lr00007 r99932 



TABLE I.- T,/T, = 0.25, f, = 0, EU = l/3 T Concluded 

2.850 
2.890 
26930 

26970 
3.010 
36050 

3.090 
3.130 
36170 

3.210 
3.250 
3b290 

36330 

36370 

36410 

36450 

3.490 
3.530 
36570 

3r610 
3.650 
36690 
3.730 
3.810 
36890 

. 

f 

66740% 
6.90047 
7606043 
7622039 

7638037 
7t54036 
7670035 

7.86034 
86020% 
8rl8033 
8634033 
8650033 
8.66033 
8r8203‘t 
8r98034 
9.14034 
9630034 

9646034 

9662034 
96780% 
9694035 

0610035 

0626035 
0.58035 
0690036 

f' 

3699803 
3699860 
3.99902 
3 699932 

3699953 

3699969 
3699980 
3.99987 
3 699993 

3.99996 
3 b99999 
4.00001 
‘%b00002 

4600002 

4.00003 
4booo03 

‘$600004 

4b00004 

4.00004 
4.00004 
4.00004 
4600004 

4.00004 
4.00004 
4600004 

f" 

6016549 
b012110 

6008793 
‘a 006336 
6004530 

6003214 

6002264 
6001582 
r001098 
boo0757 

r000518 
0000352 
0000238 
.000161 
6000108 
6000073 

.000049 
6000034 

r000023 
boo0017 

l 000012 
&OOOOlO 

.000008 
r000006 
r000006 

f”’ 

‘a 127566 
-.095708 
-.071195 
-6052513 

-6038409 
-.027860 
-b0200‘!+1 

-6014298 
-6010117 

-boo7100 

-.004942 
-6003413 

-6002338 
-a001588 
-.001070 
-6000715 

- boo0474 

- boo0312 

-,000203 
-,000132 
-.000085 
-boo0053 

-6000034 

-6000013 

- booooo5 

8 

1999820 
.999873 
.999912 
b999940 

6999960 
b999974 
a999984 
b999991 
b999995 
b999999 

1.000001 
1.000002 
1.000003 
1 booooo4 

1.000005 
1.000005 
l&000005 

1.000005 
1.000005 
1.000005 
1.000005 
1.000005 
1.000005 
1.000005 
1 b000005 

8’ 

r001554 
6001131 

.~I00817 
0000586 
(000417 
6000294 

a 000206 
6000144 

6 000099 

6000068 
6000046 
boo0031 

.000021 

.000014 
6000009 

.000006 
6 ~00004 

0000003 
6000002 

&OOOOOl 

6000001 

6 000000 

6 000000 

6 000000 

6 000000 

0” 1 u/J-k 
- 

-bo121% .1.00005 
-a009088 ,1.00003 
-.006718 ~600002 

-6004926 
-6003583 
-6002585 
-a001851 
-.001314 
-.000926 
-.000647 
-. 000449 
- 6000309 

-6000211 

-.000143 
- a000096 
-.000064 
-6000042 

-.000028 
-a000018 
- 6000012 

-.000007 
- 6000005 

-.000003 
- &OOOOOl 

-t000000 

1.00001 
1 @OOOOl 

1 b 00000 

l@OOOOO 

l&00000 

lbooooo 

1.00000 
lb 00000 

1600000 

1600000 

b 99999 

6 99999 

a 99999 
a 99999 
6 99999 

1 b 00000 

1 b 00000 

lb 000~0 

1.00000 
lb 00000 

l@OOOOO 

l@OOOOO 

PUllwe 

699951 

b 99965 
r999-/6 
.99983 
a99988 
b99992 

a 99995 
a 99997 
.99998 
999999 

1.00000 
1 b 00000 
1.00001 
1.00001 
lb 00001 
lbooool 

lbooool 

1.00001 
1~00001 
1.00001 
1.00001 
1.00001 
1.00001 
1.00001 
lbo‘h,ol 



TABLE II.- T,/T, = 0.25, f, = -0.5, Eu = l/3 

. 000 

.005 

. 010 

.015 

.020 

.025 

.030 
-040 
.050 
.060 
.070 
.080 
. 090 
.110 
.130 
.150 
.170 
.1go 
,210 
.250 
.2go 
-330 
-370 
.410 
.450 
.53o 
.610 
.6go 
.77o 
.850 
.930 

1.010 
1.090 
1.170 
1.210 
1.250 

f 

-.5oooo 
-. 49998 
- - 49993 
- .W85 
-. 49973 

- * EJ -. 
-. 49890 
- .4g82g 
-. 49753 
-. 49664 
-. 495Q 
- .4g445 
-.4g171 
-.48843 
- .4845g 
-. 48021 
-. 47528 
-. 46980 
-. 45719 
-. 44239 
- * 42539 
- .4o6lg 

I : g; 
-.3o732 
-.24458 
-.172go 
-.og221 
-.oo243 

.og656 

.20486 

.32265 

.45oog 

:;gi 

f' 

. 000000 

.00684g 

. w69-i 

.020546 

.027394 

.034242 

.041ogo 

.o54787 

.068483 

.o8217g 

. w876 
- 109572 
.c?326g 
.150665 
.178063 
.205466 
.232874 
.260287 
.WW 
.342578 

:g% 
.5o75o4 
.562626 

:;;F$ 
.840023 
.952167 

1.065264 
1.179540 
1.295257 
1.412721 
1.532283 
1.654344 
1.71645C 
1.779354 

f" 

1.3697~ - * 004ggg- 
1.Wmg -.004501 
1.369697 - .oojgg8 
1.369679 -. 003489 
1.369663 - .002g74 
1.369649 -.002452 
1.369638 -.001g25 
1.369624 -.000852 
1.369621 .000246 
1.369629 .oo136g 
1.369649 .002518 
1.369680 .oo36g4 
1.369723 .0048g5 
1.369845 .007380 
1.370019 . wg76 
1.370245 .ol2687 
1.370527 SO15517 
1.370866 .018470 
1.371266 .02154g 
1.372258 .028108 
1.373523 .o35231 
1.375084 .0@957 
1.3769@ -051333 
1.379200 .060406 
1.381810 .070228 
1.388291 .092355 
1.396687 .11822g 
I.407323 .148447 
1.420573 .183688 
1.436868 .224701 
1.456700 .272266 
1.480625 .327120 
1.509248 .38g8o2 
1.543204 .460385 
1.562374 .4g8427 
1.583099 . 5.38014 

0 

. 000000 

.oo1573 

.003150 

.004730 

.006313 

.007goo 

.oog4g1 

.ol2682 

.015887 

.01g107 

.022341 

.w5@ 

.028852 

.035421 

.042050 
- 048739 
.055M9 
.062301 
.o6g176 
.o8311~6 
. ~97316 
.111782 
.a6519 
.141532 
.156826 
.188273 
.220887 
.254683 
.28g666 
.325822 
.363118 

: E% 
.481144 
.501561 
.522136 

0’ 

.31428g 
- 314972 
-315658 

: ;:;;$I 
.317732 
.y842g 

: ;:T$ 
.32266g 
.x24104 
.32555o 
.327oo7 

: ;",:;ZZ 
- 335972 

: ;E;~ 
.3453o8 

: ggZ 
.365010 
.371853 
.378820 

: ZZ:;; 
.415046 
.42g882 
.444662 
.J+m65 
.473124 

:gEZ 
.508220 
.5124g8 
.516148- 

e” 

.136305 

.136868 
* 137429 
.I37990 
. Mb49 
* 139107 
.w663 
.1407-(2 
.141876 
.142g74 
.144065 
.145151 
.146230 
.14836g 
.150478 
.152557 
.154604 
.156614 

::Z!El; 
.166o4g 
. SW9 
.172673 
.175601 
.178232 
.182453 
.185011 
.185520 
.183526 
.1Ww 
.I69815 
.156763 
.138526 
.114185 
.ogg416 
.082741 

.ooooo 

.00684 

.01366 

.02047 

.02726 

.034o4 

.04080 

.o5427 

.06767 

.08100 
* 09427 
.10747 
.12060 
.14666 
.17245 
. wi'96 
.22318 
.24813 
.27278 
.32122 
.36848 
.41453 
- 45935 

: ;04;:1: 
.62575 
.70086 
* 77029 
.83384 
.8g13o 
-94251 
.98w 

1.02562 
1.05736 
1.01077 

PU/Pe% 

. 00000 

.00171 

.00342 

.00514 

.00685 

.00856 

.01027 

.01370 

.017l2 

.02054 
* 02397 
* 02739 
.03082 
.o3767 
.04452 

: :;Z 
.06507 
* 07193 
.08564. 
- 09937 
.u312 
.12688 
.14066 
.15446 
.18216 
.21001 
.23804 
.26632 
29488 
.32381 
.35318 

: E;;; 
.42g11 



TABLE II.- T,/T, = 0.25, f, = -0.5, Eu = l/3 - Continued 

1.290 
1.330 
1.370 
1.410 
1.450 
1.490 
1.530 
1.570 
1.610 
1.650 
1.690 
1.730 
1.770 
1.810 
1.850 
1.890 
1.910 
1.930 
l-950 
1.970 
l-990 
2.010 
2.030 
2.050 
2.070 
2.090 
2.llo 
2.130 
2.150 
2.170 
2.190 
2.210 
2.230 
2.250 
2.270 
2.290 

f 

.65987 

.73488 

.81250 

.8g278 
* 97574 

1.06144 

%29: 
;:;;g 

1:53276 

:-76ggz 
1:85163 
1.g6421 
2.07998 
2.13906 
2 l WS5 

2.25964 
2.32112 
2.38340 
2.44647 
2.51033 
2.57496 
2.64~35 
2.70650 
2.77340 
2.84102 
2.90936 
2.97840 
3.04811 
3.11848 
X.18948 
3.26~0 
3.33331 
3.40609 

f' 

1.843120 
l.go78u 
l-973494 
2.040236 
2.108099 
2.177144 
2.247423 
2.318g78 
2.391835 

2 l @5927 

2.774702 
2.854235 
2.934241 
2 - 974313 

3.133792 
3.173142 
3.212144 
3.250721 

3.399194 

3.534559 
3.565812 

f" 

1.605431 
1.629408 
1.655041 
1.682302 
1.71ll17 
1.741348 
1.772775 
1.805072 
1 .@mo 
1.870325 
1.901895 
1.931517 
1.957990 
1.979889 
1.995581 
2.003262 
2.003505 
2.001030 
1.995603 
1.986997 
1.975003 
l-959430 
1.g4oll3 
1.916923 
1.889763 
1.858585 
1.823385 
1.784211 
1.74~64 
1.694402 
1.644133 
1.590621 
1.534174 
1.475147 
1.413927 
1.350931 

f”! 

.57877o 

.620147 

.661372 

::;~~~; 
.771844 
.7981x 
.814884 
.818544 
.8o4gg2 
.76g462 
.706668 
.6~037 
.477076 
-299927 
.076104 

-.053810 
- .lg563o 
- .34goo4 
-.513326 
-.687718 
-.871010 

-1.061738 
-1.258148 
-1.458209 
-1.659649 
-1 .@m87 
-2.056594 
-2.246758 
-2.427751 
-2 .%@u 
-2.751741 
-2.889946 
1; - w%m; 

-3:1868g4 

e 

s 

:gE 
.626341 
.647187 
.66iwo 
.a8517 
.7088go 

:;gt; 

:;E;g 
.805284 
.822g78 

:%?884 
.856202 
.864008 
.871598 
.878g64 
.886101 
.8g3ooz 
.8gg661 
.906on 
.gm38 
.gl815o 
.g238o6 
.g2g2o6 
.934350 
-939239 
.cW%-4 
.9@Q57 
.952393 
.g56286 
l 959941 

1 8’ 

- 519090 
.521241 

:;;:iE 
.522031 
.520080 
.516851 
.512241 
.506148 
.WW5 
.48g134 
.478051 
.46516g 
* 450459 
* 433921 
* 415594 
.4o5784 
* 395562 

:;$2 
.36262g 
- 350979 
* 339045 
.326860 
.314463 
. mW 
.28g2oo 
.276423 
.263610 
.25o8og 
.238068 
.225434 
.212g54 
.200674 
.188636 
.176881 

.064O28 

.043148 
.* 019977 

- .oo55g8 
-.033672 
-.064314 
- .097555 
-.133376 
- .I71692 
-.22333 
-.255026 
- .299373 
- .34482g 
- ' 390689 
-.436074 
- .479938 
- .500929 
-.52107g 
-.54O222 
-.558185 

::;$g 
-.603301 
-.614871 
-.624458 
- .631935 

- a:~:;~ -. 
- .64o74g 
- .6x8954 

::gg; 

::gg;;; 
- .595157 
-.580065 

1 
1.09273 
1.10130 
1.10832 
1.11381 
1.11781 
1.12038 
1.12158 
1.12149 
1.12017 
1.11774 
1.11427 
1.1oggo 
1.10473 
1.09888 
1.09251 

EZ~ 
1107868 
1.07511 
1.07151 
1.06792 
1.06435 
1.06081 
1.05731. 
1.05387 
1.05051 
1.04723 
1.04405 
1.04097 
1.03800 
1.03515 
1.03243 
1.02983 
1.02737 
1.02504 
1.02285 

PU/PeUe 

4608 
:476;5 
* 49337 
.51006 
.52702 
.54&g 
.56186 

::;;;i 
.61650 

::;z:; 
.67398 
.@S 

:;;;:Z 
.74358 

:;Zg 

:;g 
* 79329 
.80304 
.81268 
.82220 
.83157 
.84O78 
.84g80 
.85861 
.86720 
-87555 
.88364 
.8g145 
.89898 
.go620: 
. 913lJ- 



TABLE II.- T,/T, = 0.25, f, = -0.5, Eu = l/3 - Continued 

2.310 
2.330 
2.350 
2.370 
2.390 
2.410 
2.430 
2.450 
2.470 
2.490 
2.510 
2.530 
2.550 
2.570 
2.590 
2.610 
2.630 
2.650 
2.670 
2.690 
2.710 
2.730 
2.750 
2.770 
2.790 
2.810 
2.830 
2.850 
2.870 
2.890 
2.910 
2.930 
2.950 
2.970 
2.990 
3.010 

f 

3.47940 

',-GE,' 
3:7o233 

;2;;2: 
3:92918 
4.00555 
4.08226 
4.15927 
4.23657 
4.31414 
4.39195 

3:: 
4:62665 
4.70524 
4.'iWg 
4.86288 
4.94190 
5.02103 
5.10026 
5.17958 
5.25899 
5.33846 
5.41800 
5.49760 
5.57725 
5.65695 
5.73668 
5.81646 
5.89626 
5.97608 
6.05594 
6.13581 
6.21570 

f' 

3.678832 
3.703912 
3.727684 
3.750141 
3.771288 
3.791139 
3.809712 
3.827036 
3.843145 
3.858078 
3.871878 
3.884595 
3.896279 

~~;~:;:; 
3: 925673 
3.933769 
3.941107 
3.947739 
3.953719 

;-;z;;z; 
3 196824.2 
3.972100 

:*;;g 
3: 981x00 
3.983698 
3.985815 
3.987680 
3.989321 
3.990760 
3.gg2020 
; .;g-;; 

3:994917 

f" 

1.286598 
1.221374 
I.155709 
1.090044 
1.024804 

:gg 
.835515 

:;g:," 
.662525 
.6og586 
.55926o 
.511640 
.466779 
.4246g7 
-385382 
.3W96 
.314878 
-283547 
.254708 
.228251 
.204O58 
.182006 
.16lg65 
.143807 
.127401 
.112 619 
-099337 
.087434 
.076795 
- o6nw 
.058872 
.051386 
.044761 
.o38glo 

f”’ 

-3.242664 
-3.275941 
-3.286877 
-3.276059 
-3.244471 
-3.193449 
-3.124620 
-3 .a9839 
-2.g41l20 
-2.830575 
-2.710344 
-2.582547 
-2.449230 
-2.312325 
-2.173621 
-2.034740 
-1.8g'jwo 
-1.762012 
-1.630478 
-1.503397 
-1.381467 
-1.265230 
-1.155072 
-1.051247 
- . m893 
-.863043 
-. 778644 
-.700571 
-.628641 
-.562623 
-.502251 
-. 447237 
- .397271 
-.352036 

e 

.963363 

.g66561 

.9695~ 
- 972310 
.9i’W-8 

:;;;‘4; 
.g81462 
.gWm 
.g85ou 
.g86561 

:;:;2; 
.ggok6 
.gg1482 
.g%'W 
a993295 
.gg4068 
.99'+762 

:;;gi 

:;;i?g 

:;;;% 
- 997917 
- 998187 
.gPm 
.998634 
.gg8818 
.99@78 
- 999119 

:;;;;Z 
- 999441 
.ggg521 

8’ 

.165445 

.I54363 

.143664 
'133374 
A23514 
.~~99 
.105144 
.o96655 
-088637 
.0810g0 
. o-p+oog 
.067388 
.ocL217 
-055483 
.050172 
.045268 
SO40753 
.036608 
.032813 
.029349 
. o261g5 
.o23331 
.o2o737 
-018393 
.016281 
.01'+382 
.0x2680 
.ou56 
. mm6 
.008585 
* 007509 
.006556 
.005712 
.oo4g67 
.004311 
-003734 

-.563200 
-.544751 
-.524g21 
- .503925 
-. 481984 
- * 459319 
- .43614g 
-.412686 
-.x89130 
1: %565; 

- * 31972 
- -297505 
- -275975 
-.255222 
-.235325 
-.216345 
- .lg833o 
-. 181308 
-. 165294 
-.1502g3 
- .1362g6 
-.s!3286 
-.llJ237 
-.100118 
- .o8g8g2 
-.080518 
- mwm& 
-. 
-.057062 
-.050644 
-. 044847 
-. 03962-i 
- -0349x8 
-.030737 
- .o26g84 

4% 
1.02079 
1.01887 
1.01708 
1.01542 
1.01388 
1.01246 
1.011~6 
1.00997 
1.00888 
l.oo78g 
1. oo6gg 
1.00618 
1.00545 
1.00480 
1.00421 
1.00369 
1.00322 
1.00281 
1.00244 
1.00212 
1.00184 
1.00159 

KEz! . 
1.00101 
1.00086 
1.00074 
1.00063 
1.00054 
1.00046 
1.00039 
1.00033 
1.00028 
1.00023 
1.00020 
1.00016 

PU/Pe% 

:;:glii 

.93192 

:;fZ 

.9+778 

.95243 

. g%i’6 

:$g 

. Wi’w 

.97ll5 

:;;g; 

:gE 
.g8344 
.g8528 
l 98693 

.g8843 

:;;g 

.gg2o6 

:;;gi 

-994-65 

:;;;g 

. 996% 

- 99692 

:;;;g 

. gg8oo 

.gg828 

:99;52 

99 73 



- 

TABLE II.- Te/T, = 0.25, f, = -0.5, Eu = l/3 - Concluded 



.ooo 

.005 

.OlO 

.015 

.020 

.025 

.030 

.040 

.050 

.060 

.070 

.080 

. 090 

.llO 

.130 

.150 

.170 

.1go 

.210 

.250 

.2go 
-330 

:E 
.450 
.53o 
.610 
.6go 
,770 
.850 
-930 

1.010 
1.090 
1.170 
1.250 
1.330 

f 

1.00000 
- .99999 

: :;;;i$ 

: :;;;g 
-.999& 

z :;;g: 
-. 99785 
- * 99707 
- .gg618 

z :;;g 
- .9&m 
-0 98657 
- .98275 
- .g7846 
- .gn@ 
- .g6271 
- .g4g84 
- .93505 

I:g$ 
- .87927 
-.83255 
- .778w 

-7614% -. 

-fz:: -. 
- . zwi'6 
- .28g81 
-. 18087 
-.06380 

.06150 

TABLE III.- Te/Tw = 0.25, fw = -1.0, Eu = l/3 

f' 

. 000000 
* 005974 
.011g48 
.017g21 
.023893 
.ozg865 
SO35836 
.o47777 
. oxm6 
.071652 
.083586 
* 095519 
.10744g 
.1313o3 
0155151 
.1-&w 
.202828 
.226658 
.250483 
.eg8124 
-345755 
.%x383 
.441016 
.488660 
.536325 
-631750 

:'F3',;2; 
* 919592 

1.016424 
1.113926 
1.212268 
1.311650 
1.412303 
1.514498 
1.618549 

f" f”’ 

1.194912 -. o@+fJ59 
1.194788 -. 024571 
1.194666 -. 024279 
1.194545 -. 023984 
1.194426 -.023686 
1.194309 -. 023384 
1.194192 - .02307g 
1.193965 -. 022458 
1.193743 -. 021824 
l.lg3528 -.021175 
1.193320 -.020511 
l.lgjn8 -. w833 
1.192923 -. 01g14o 
1.192555 -.0177og 
1.192215 -. 016215 
1.191906 -.014657 
1.191629 -.013032 
1.191386 -.01133g 
l.lg1176 - .009575 
1.190867 -. 005825 
1.190715 -. 001763 
1.1go731 .002632 
1.1gog30 .007386 
1.191327 .012521 
1 .I91937 .018068 
1.193868 -030515 
1.196874 .045004 
1.201132 .061863 
1.206846 .081484 
1.214255 .104334 
1.223640 .13og60 
1.235327 .162002 
1.249698 . NW3 
1.267197 .240x45 
1.288336 .2@31.7 
I.313692 .x45928 

e 

. 000000 

.001ogg 

.002122 

.003187 

.004256 
- 005329 
.006404 
.oo8565 
.010738 
.012g25 
.015126 
.01734o 

:3% 
.028616 
.0x3224 
. o378go 
.042615 
.047398 
-057147 
.067143 
.077393 
.08iw5 
.og8685 
.1og740 
.132701 
.156838 
.18ag8 
.208821 
.236741 
.269@ 
.296%5 

: g2 
.3g6246 
.431gg4 

.211541 

.212179 

. a.2819 

.213462 

.a4108 

:;;$i 
.216718 
.218040 
* 219372 
.220716 
.222070 
.223435 
.2261gg 
.22goo7 
.231858 
.234754 
. ?nW+ 
.240678 
.246778 
.253o52 
.259501 
.266121 
.272g11 
.279867 
.2g4261 
. jog261 
.324811 
.340835 

: ;;;822; 
.39063o 
.407286 
.42361g 

.12724-j' 
- 127790 
.128334 
.128878 
.12g422 
. wg6i' 
.130512 
.131604 
.u2@7 

:~$!ZE 
. wg85 
~37083 
.13g282 
.141484 
.143687 
.1458go 
.148og3 
.1502g4 
.154683 
.159045 
. W&g 
-167637 
.171836 
.175945 
.18381g 
. lglo8o 
-197513 
.202865 
.2of%l 
.2ogo8g 
.20920x 
.206708 
.201053 
.lg16o2 
.17762g 

u/l-k 
.ooooo 
- 00597 
.011g3 
.01788 
.02382 
- 02975 
.03566 
.04747 
* 05923 
.o7og6 
.08264 
.og428 
.10587 
.128g3 
.15182 
-17453 
.lg7o6 
.21g41 
.24158 
.28535 
.32834 
-37055 
.411g4 
.4524g 
.4g218 

:E2 
.71078 

2;;;; 
.8g171 
.9426x 
.g88y 

l.ozg16 
1.06441 
1.09415 

PUlPeUe 

. 00000 

.0014g 

:k%E 
.00597 
.00747 
.oo8g6 
.011g4 
.014g3 
.017g1 
.02ogo 
.02388 
.02686 
.03283 
. o3879 
.04475 
.05071 
.05666 
.06262 
.07453 
.08644 
. WW 
.11025 
x2217 
.134o8 
.15794 
.18184 
.20582 
.22ggo 
.25411 
.27848 
030307 
.32791 
.353o8 
.37862 '.' 
.4o464 



TABLE III.- T,/T, = 0.25, f, = -1.0, Eu = l/3 - Continued 

n 

zg- . 
1.530 
1.570 
1.610 
1.650 
1.690 
1.730 
1.770 
1.810 
1.850 
1.890 
1.930 
1.970 
2.010 
2.050 
2.090 
2.130 
2.170 
2.210 
2.230 
2.250 
2.270 
2.290 
2.310 
2.330 
2.350 
2.370 
2.390 
2.410 
2.430 
2.450 
2.470 
2.490 
2.510 
2.530 

f 

.1g522 
-33754 
.h200 
.48870 
.56767 
.648g6 
.73260 
.81863 
.go710 
.ggW 

I.09157 
1.18767 
1.28641 
1.38786 
1.49207 
1.59908 
1.70896 
1.82175 
1.93748 
2.05618 
2.11665 
2.17787 
2.23984 
2.30255 
2.36601 
2.43020 
2 - 49513 
2.56078 
2.62715 
2.69423 
2.76qz10 
2.83046 
2.89958 
2.96935 

f' 

1.724819 
1.833722 
1.889306 
1.945727 
2.003053 
2.061351 
2.12o6go 
2.18~40 
2.242768 
2.305637 
2.369803 
2.435310 
2.502190 
2.570448 
2.640067 
2 * 7109go 
2.783118 
2.856299 
2.930320 
3.004goo 
3.042292 
3.079685 
3.117024 
3.154247 

;3i::; 
3:264568 
3.300654 
3.336272 
3.371344 

;' g;:g 
3:472518 
3.504646 
3.535860 
3.566094 

f" 

1.343904 
1.379644 

:*E:z; 
1: 445010 
1.470178 
1.497082 
1.52%W 
1.555957 
1.587717 
1.620758 
1.654753 
1.689243 
1.723618 
1.757087 
1.788657 
1.817121 
1.841056 
1.858840 
1.868700 
1.870077 
I.868779 
1.864578 
1.857262 
1.846632 
1.832512 
1.814753 
1.793239 
1.767891 
1.738674 
1.705600 
1.668728 
1.628171 
1.584091 
1.536703 
1.486269 

f”’ 

.410804 

.484og2 

.523694 

.564g81 

.607574 

.65oglo 

.6g42oo 

.736364 
-775971 
.811160 
.839574 
.858283 

::g:;: 
.817568 

: 7656:;:; 
.528606 
.353147 
* 131955 
a13882 

-.135644 
- .2861g6 
- .447og6 
- .617395 
-. 795872 
- .g81o22 

-1.171075 
-1.364006 
-1.557577 
-1.749379 
-1.936880 
-2 a7498 
-2.288668 
-2.447gl6 
-2.592939 

e 

:;::g 
.526042 

::g2 
.584877 
.604721 
.624621 
.644534 
.664415 
.684213 
.703874 

:;2:; 
.761436 

:;;g 
.815465 
l 832358 
.848574 
.856407 
.864045 
.871481 
.878707 
-885717 
.8g25o4 
.@go63 
.goz88 
.g1147=( 
.917324 
.922927 
.g28286 
.933398 

:;EZ 
.g47264 

ef 

.467631 

.479318 

.484325 

.488676 

.4g22g2 

.495087 

.4&m 

. J+g7851 

.W629 

.4g62o5 

.493476 

.489x42 

.483704 

.476472 

: ~;~;2 
.444468 
.430215 
.414163 
.x6363 
.386836 
.376912 
.366611 
. xtxo6 

:;;:96;; 
.322147 

:$kg 
.286286 
.274O60 
.261771 
.24g464 
.237185 
.224g8o 
.2128g4 

0158313 
.1327hO 
-117303 
.099930 
.o8o4g5 
.058876 

:%g!i 
-.020163 
-.0514g5 
-.085371 
-.121745 
-.160506 
-.201452 
-.2&277 
-.288546 
-.333@3 
- .37@52 
-.k$@+ 
-.466134 
-.486422 

I::;:$$ 
-.54u78 
-.556848 
- .57og6o 
-.583360 
- zag08 
-.602476 
- .6o8g51 
-.613243 
-.615286 

-z%,” -. 
-.607633 
-.600538 

1.14968 .48643 I 
.50076 
051534 

:;gl 
.%W 
.57641 

1.15407 
1.15712 
1.15887 
1.15935 
1.15861 
1.15671 
1.15372 
1.14970 
1.14474 
1.13893 
1.13239 
1.12520 
1.11750 
l-10939 
1.10101 
1.09249 
1.08821 
1.08394 
1.07970 
1.07550 
1.07136 
1.06728 
1.06328 
I.05937 
1.05557 
1.05188 
1.04832 
1.04488 
1.04159 
1.03843 
1.03543 
1.0325-f 

.62555 

.64261 

.66002 

.67775 

.@578 

:;;g 
.-(5122 

_ 
-79782 
.80702 
.81614 
.82516 
.83407 
.84284 
.851'+5 

:2g 
.87616 
.883g6 
.8g152 



m.-jxz III.- T,/T, = 0.25, f, = -1.0, Eu = l/3 - Continued 

2.550 
2.570 
2.590 
2.610 
2.630 
2.650 
2.670 
2.690 
2.710 
2.730 
2.750 
2.770 
2.790 
2.810 
2.830 
2.850 
2.870 
2.890 
2.910 
2.930 
2.950 
2.970 
2.990 
3.010 
3.030 
3.050 
3.070 
3.090 
3.110 
3.130 
3.150 
3.170 
3.190 
3.210 
3.230 
3.250 

f 

3.18240 
3.25458 
3.32732 
3.40059 

4.07977 

4.39017 
4.46834 
4.54670 
4.62523 
4.70393 
4.78276 
4.86173 
4.94081 
5.02000 

5.81574 
5.89555 

f' 

"3 * y9; 

;:W%& 

3:700800 
3.724195 
3.746362 
3.767297 
3.787006 
3.805502 
3.822804 
3.838939 
3 .Fm4o 
3.867843 
x.880692 
3.@mo 
3.903406 
3.913370 
3.922473 
3.w766 
3.938303 
3.945133 

;*;;zlf; 
3: 961883 
3.966376 
3.970399 
3.973992 

~*;z;; 
3: 982563 
3.984798 
3 .Wm 
3 .g8851c 
3.990039 
3 .w381 

f" 

rEx 
1.377522 
1.319930 
1.260716 
1.200297 
1.139097 
1.077538 
1.016033 

-954979 
.W+no 
.835688 
.778106 
.722275 
.668432 
.616771 
.567447 

:'4;"6:2 
.434484 
- 395321 
.358740 
.324702 
.2g3148 
.264002 
.237174 
.212560 
- 190053 
.169534 
.150886 
.133986 
.118716 
. lo4956 
-092590 
.081506 
* 071597 
.062761 

-2.721670 
-2.832346 
-2.923562 
-2 .gg43o8 
-3.043995 
-3.072462 
-3.oiw68 
-3.067166 
-3.035068 
-2.984997 
-2.918530 
-2.837438 
-2.743625 
-2.639069 
-2.525765 
-2.405677 
-2.280689 
-2.152578 
-2.o22g81 
-1.893380 
-1.765086 
-1.639237 
-1.516797 
-1.398561 
-1.285162 
-1.177086 
-1.074681 

- .g78174 
-.887687 
-.803244 
-.7247g1 
-.652213 

::::;;g 
-.467801 
-.416626 

8 
z=T 
:;;g;; 
.g62418 
.g65641 
.g6865o 
- 971452 

:;;ZZi 
.978@9 

:;E22; 
. WM 

:;::94;86 
.988752 

:;;E% 
. w-036 
- 992929 
.993733 
. W+W 

:;;:;:; 
.gg62o4 

:;;;:;A 
-997443 

:;;i;;; 
.99%06 
.998528 
.998724 
.998@6 
- 999046 
- 999177 

8’ 

l 200973 

.18%‘57 

.177789 

.166604 

:Z;Ei 
ml35079 
~25336 
.116010 
.107116 
.og8664 

::gZ; 
.076000 
.o6g34o 
.063116 
.0%'320 
* 051937 
.o46g54 
.042356 
.038123 
.0342b 
.030695 
.027442 
.02448g 
. o218og 
.olg382 
.0171go 
.0152l5 
.013440 
.011848 
. om424 
.009153 
.008021 
.007016 
.006x'4 

e” 

- .5w@ 
- .579925 
-.566635 

-%z -. 
- .51667g 
- .4g7283 
-.476853 
- * 455599 
-a433730 
-.411453 
- .388g64 
-.366450 
-.344084 
-.322025 
-.300412 
- -279370 
- .25goo3 
-. 239400 
-. 220630 
-. 202748 
-. 185791 
- .16g785 
-. 154740 
-.140656 
-.127524 
-.115325 
-. 104034 
- .og361g 
-.084044 
- .o7526g 
-.067254 
- * 059955 
-. 053326 
-. 0’+7@+ 
-. 041905 

U/UtZ 
1.02986 
1.02731 
1.02491 
1.02267 
1.02057 
1.01861 
1.01680 
1.01513 
l-01359 
1.0121~ 
1.01088 
1. oog6g 
1.00862 
1.00764 
1.00676 
1.00597 
1.00526 
1.00462 
1.00405 
1.00354 
1.00309 
l.oo26g 
1.00233 
1.00202 
1.00175 
1.00151 
1.00130 
1.00112 
1. ooog6 
1.00082 
1.00070 
~.00060 
1.00051 
1.00043 
1.00037 
1.00031 

PU/P& 

-89882 
l go585 

. $1259 
* 91905 
.g2520 
.93105 
.93659 
.g4182 
*g&75 
.gm8 
.95570 

:;:;Ei 
.g66g6 
.97017 

:;;;i: 
. 97834 
.g8o62 
.g826g 
.g8458 

:;!$; 
.g8g22 
.99047 

:;;‘;2 
.99350 
.99430 
.99501 

:;;2,” 
l 99669 

.99713 



TABLE III.- Te/T, = 0.25, f, = -1.0, Eu = l/3 - Concluded 

rl f f’ f" f"' e -9' e" U/b 

3.270 
56’2;;;; 

.054901 - .370139 - 999291 
:X$ 

-.037025 1.00026 
3.290 .047926 -.328045 -999391 

6:13513 
.032642 1.00022 

3.310 .041752 -.29OO48 .004O27 I.028717 1.00018 
6.29494 3.350 3.995934 .031495 -.225167 
6.45480 

.003016 -.022084 1.00013 

;'gi 
3.997029 .o23567 -.173210 .999722 .002242 -.016841 1.00009 

.ol74g5 -.132056 - 999799 .001654 -.012736 1.00006 
3:470 .012884 - .099797 

6.93457 
.0012ll -.009552 1.00004 

3.510 3.998890 .oog414 -.074766 .000880 -.007106 1.00003 
3.550 7.09454 

;*;;;z 
.006824 -.o55533 .000635 -.005244 1.00002 

z-56;: 
7.25451 . .OO4908 i -.0408gg 1 .000454 -.003838 

l*ooool 1 .w86 
.oo35o3 -.029869 .999965 .000323 -.002787 1.00001 -99990 

3:670 .002481 -. 021631. .000227 -.002oo7 1.00001 / .99993 
3.710 .001743 -.o15537 .000159 -.001434 1.00000 I .99995 

.001215 -.011067 .gw@ .000111 -.001017 1.00000 / 

.000841 -.007818 .999992 .000076 -.ooo715 1.00000 

.000361 i.oooooo 
-.000237 1.000000 

.000013 - .000154 1.000000 
-.000100 1.000000 .000001 -.ooouo9 1.00000 1.00000 

000064 l.oooooo . 000000 -.000006 1.. 00000 1.00000 
-.000026 LOOOOOO . 000000 -.000002 1.00000 1.00000 
-.000010 1.000000 . 000000 -.000001 1.00000 1.00000 
-.000004 1.000000 . 000000 - . 000000 1.00000 1.00000 



b 000 
,005 
0010 
0015 
DO20 
r025 
,030 
r040 
a050 
DO60 
.070 
0080 
r090 
0110 
a130 
r150 
,170 
,190 
0210 
a250 
r290 
0330 
r370 
r410 
r450 
r530 
r610 
r690 
r770 
r850 
0930 

lb010 

1.090 
lb170 

lb250 

lb330 

f 

bOOOOO 

rOOOOl 
r00005 
DO0012 
boo021 

boo033 

boo047 

boo084 
r00131 
400 188 
boo256 

boo335 

boo423 

boo632 
a00882 
001174 
b01507 

r01881 
002297 
003251 
004369 
r05650 
r07093 
.08697 
b 10462 
014471 
r19112 
024378 
030261 
b%752 

r43841 
051519 
,59774 
r68593 
.77963 
r87868 

f' 

, 0 00000 
r005241 
r'010480 
r015717 
.020951 
r026183 
bo31412 

a041864 
a052306 
0062739 
a073161 
r083574 
r093977 
,114753 
r13548S 
t156184 
0176838 
r197445 
r218018 
b25902t 

1299856 
b 340%: 

b 380955 
r42122C 
.46128C 
r540765 
.619355 
r69697: 
a773546 
.84898: 
092318C 
a 99602; 

1.067381 
1.13711; 
lr20505t 
1.271041 

TJW,E IV.- T,/T, = 0.5, f, = 0, Eu = l/3 

f" 

r048493 lb093747 
.048024 -.094046 
b047553 -,094347 
ro47080 -0094649 
0046606 -.094953 
bob6131 -6095259 

..045653 -.095567 

..044695 -.096188 

..043730 -.096816 

.!042758 -r097451 

..041781 -.098095 

..040796 -.098746 

..039806 -bo99405 

.037804 
I.035775 

-.100750 
-0102129 

..033719 -.103545 
0031633 

:.029519 
-.105000 
-.106495 

.a027373 -0108032 

.a022988 -b111242 

Lo018471 -.114645 
1.013814 -0118258 
1.009008 -.122098 
1 boo4043 -'a 126185 
.998909 l.130538 
r988091 -b140124 

.976454 -0151027 
b963887 -.163428 
b950261 -r177513 
.935435 -.193466 
b919252 -.211459 
.901543 -0231637 
r882129 -,254099 
.860826 -a278875 
r837449 -.305895 
.a11828 -b334957 

e 

.OOOOOO 
r002025 
bOO405.1 
r006079 
rO08109 
.010141 
b012174 

.016246 
a020326 
bo24412 

.028506 
r03i.606 
r036714 
b04-4952 
r053219 
0061515 
.069840 
r078195 
rO86579 
r103436 
r120411 
r137502 
.154708 
r172028 
l 189457 

.224634 
r260202 
0296114 
b332309 
r368712 
b-%0523’+ 

b441773 
.478210 
b514412 

b550233 

l 585515 

8’ 

0404757 
a405106 
8405455 
~405806 
a406157 
4406509 
r406862 
b407571 
r408282 
a 408997 
r409715 
b410435 
0411157 
b412609 
0414068 
4415533 
b417003 

r418476 
b419950 
8422895 
0425826 
0428727 
r431584 
b 434380 
b437100 
r442242 
a 446863 
0450806 
8453906 
8455986 
r4568.65 
a456358 
.454283 
r450463 
r444736 
a 436962 

(3” 

0069627 
a069815 
a069999 
b070179 
0070355 
r070527 
r070694 
.071016 
(071322 
0071609 
r071880 
r072133 
0072367 
0072782 
bo.73123 

r073388 
.0?3575 
bo73683 
0073709 
tO73508 
rOf2956 
.072037 
r070735 
ro69030 
0066906 
0061330 
r053864 
0044375 
0032745 
0018877 
0002713 

-.015761 
0.036494 
-0059355 
-.084122 
-.110462 

J-due 
b OoOoO 
r00524 
.01046 
rO1567 
a02087 
b 02605 
003122 
b04152 
r05177 
r06197 
007212 
r08221 
bO9225 
b 11217 
r13188 
b15138 
r17066 
rlfJ973 
r20858 
b 24563 
r28180 
031709 
b35149 
038499 
b '+I?58 
b48003 
053877 
r59378 
.64502 
b69247 
b 73613 
b77601 
.81217 
r84464 
r87353 
r89894 

PU/PeUe 

b oot,oo 
.00262 
.00524 
BOO 786 
~01048 
001309 
001571 
002093 
002615. 
.03137 
.03658 
004179 
a04699 
ro5738 
rob774 
007809 
008842 
r09872 
b 10901 
r12951 
b14993 
r17025 
r19048 
~21061 
r23064 
027038 
r30968 
.34849 
438677 
r42449 
r46159 
r49801 
r53369 
r56856 
.60253 
r63552 



TABLE IV.- Te/T, = 0.5, f, = 0, ti = l/3 - Continued 

9 f f' f" f”’ 1 A- 
lb410 8982% 1.334886 ~783812 -.365691 
1.490 1409220 lb396387 r753288 -.397530 
1.570 1.20629 1.455344 b720199 -.429683 
1.650 1.32499 lb511551 .a684558 -.461131 
lr730 1.44806 1.564808 0646470 -.490646 

8 8' e" u/ue 

r620089 ~427032 -4137920 ~92101 
~653781 a414880 ;-a165918 ~ b93992 

.686410 

.717800 
b 747780 

lb810 1457527 1.614926 0606144 -.516844 .776188 
1 a.890 lb70636 1866li'40 8563903 -.538273 b802885 
1.970 lb84106 1.705112 ~520184 -.553537 .827750 
24050 1 a97908 1.744945 b475532 -,561434 r850694 
2.130 2412015 18781190 4430573 -6561107 ~871658 
24 190 2r12015 1.781190 b430573 -r561107 ~871658 
2b170 2.19174 18797964 .408189 -,557715 .881390 
2.210 2826398 1.813847 b385985 -.552159 a890620 
2.250 2.33683 1.828847 ~364045 -.544473 b 899353 
2.290 2441027 1.842975 ~342454 -.534725 .907592 
2b330 2 a48426 1.856249 b321293 -.523016 ~915346 
2b3-70 2855876 la868686 r300637 l.509476 0922621 
2.410 2 r63375 1.880307 4280.557 -.494263 b929431 

2.450 2.70918 1.891139 a261116 -44775% r935786 
2.490 2.78503 1.901206 r242370 -.459547 .941701 
2.530 2.86126 1 r910538 a224367 -r440448 b947191 

2.570 2r93786 1.919166 0207146 -.420474 b952272 
28610 3401479 1.927121 4 190738 -8399840 es'56963 
2.650 3.09202 18934436 a 175165 -.378759 r961281 
2.730 3.24-??0 14941282 a 146571 -.336070 r968874 
2.810 3440353 la957978 a 121380 -,293896 ~975205 
28890 3.56053 1 a966792 DO99501 -,253469 r980427 
2.970 3.71817 1.973981 r080755 -.215722 .984688 
3r050 3.87633 1.979789 .064900 -.181281 r988129 
3.130 4.03491 1 a984434 ~051655 -.150&96 r990880 
3.210 4.19382 1.988115 r040722 -.123484 b993055 
3.290 4.35298 14991003 r031801 -.100179 .994760 
3.370 4.51236 1 a993248 ~024602 -.030382 b996081 
3.450 4.67189 1.994978 ~018855 -.063806 b997095 
3.530 4.83154 1.996297 ~014316 -.050116 .99786! 
3.610 ‘+499129 1.997295 r010769 -DO38954 ,998448 

.400490 -.193754 
~383906 -8220622 
b 365240 -‘b245637 

~344678 
a 322476 
a 298960 
hi?74510 

4 249550 

4249550 

a 237018 
b 224525 

ri? 12126 
.I99874 
,187821 
a 176014 
4 164498 
4 153313 

a 142496 
a 132076 
~122082 
4112534 
b 103448 
~086705 
a071888 
a058968 
~047861 
8038443 
~030563 
4024052 

4018739 
r014455 
4011041 

4 008352 

bOO6256 

-.267885 
-.286480 
-.300630 
-0309713 
-43133% 

-4313334 

-b313049 

-b311377 

-a308349 
-8304016 
-.298443 
-0291713 
-4283920 
-0275170 
-r265579 
-r255267 
-a244360 
-b232984 
-8221261 
-0197257 
-.173235 
-.149949 
-.127993 
-4107789 

-ro89601 
-.073550 
-a059643 
-a047795 
-8037860 
- DO29653 

.073 9 

r95586 
b 96905 
b97974 
4988 18 
.99465 
b99941 

1.00274 
1400490 
lb00490 
1800561 
lb00612 
1000646 
lb00664 
lb00669 
lb00664 
1.00650 
1.00629 
lb00602 
1400572 

1400538 
1400503 
lb00467 
1 boo395 
lb00326 
1 boo264 
lb00210 

lb00165 
lb00127 

lb00096 
lb00072 
lb00053 

1.00039 
1.00028 
lbf,t,~ 

PU/PeUe 

~66744 
r69819 
b 7.2767 
r75578 
a 78240 
~80746 
~83087 
~85256 
~87247 
a89059 
a89059 
.89898 
~90692 
091442 
.92149 
~92812 
b93434 

494015 

b9’+557 

r95060 
r95527 
r95958 
~96356 
r96722 
~97364 
a97899 
r98340 
8 98699 
.98989 
b 99222 
.99406 
999550 
099662 
b 99749 
099815 
a 99865 



TABLE IV.- T,/T, = 0.5, f, = 0, IZu = l/3 - Concluded 

7 f f' f" f," e 8' e" U/k PU/P& 

3.690 5r15110 lr998042 0008025 -.029966 .998881 r004642 -a017599 lr00014 
3r770 5.31097 

099902 
I*998596 l 005925 -#022816 r999201 a003411 -0013340 1.00010 r99930 

3*850 5r47088 1*999004 6004334 -r017195 r999435 0002482 -4010005 1roaoo7 a99950 
3a930 5.63081 la999300 r003140 -.012827 0999604 r001790 -0007426 1.00005 
4.010 5.79076 

r99965 
1.999514 l 002254 -.009471 .999726 r001278 -0005454 lr00003 r99976 

4e 090 5r95073 la999667 r001603 -.006922 .999812 0000904 -.003965 1r00002 
4r170 6611071 16999776 

o 99983 
r001129 -r005007 6999873 4000633 -9002853 1.00001 a99989 

4,250 6r27069 lr999852 r000788 -r003585 .999916 0000439 -0002031 1r00001 
4.330 6043068 

a 99993 
1 r999904 0000545 -moo2541 .999945 ~000302 -r001432 lrOOOOl 

46410 
099995 

6r59068 1.399941 0000374 -r001782 a999965 0000206 - l 000999 lrOOOOl 
4.490 6r75067 

l 99997 
lo999966 l 000254 -rOOI.238 r999979 r000139 -r000690 lrOOOOO 

4r570 
l 99998 

6891067 lt999982 r000171 -r000850 r999988 8 000093 -r000472 lrOOOOO 
4,650 

a99999 
7.07067 1.999994 *000115 -.000578 r999994 0000061 -,000319 lrOOOOO 10 00000 

4r730 7r23067 2.000001 0000076 -.000389 r999998 r000040 -a000214 1.00000 lrOOOOO 
4.810 7r39067 2.COOOO6 r000051 -a000259 lrOOOOOl rOO0026 -0000142 lrOOOOO 1.00000 
4.890 7.55067 2.000010 r000034 -,000171 1.000002 0000017 -r000093 1.00000 1*00000 

4r970 y;m; 2r030012 r000022 -*000112 lr000003 r000011 ~-1000061 lrOOOOO 1~00001 
5.050 21OOOO13 roooc15 -.000072 1.000004 

a:03067 2r000014 
rOOOO07 '-0000039 1.00000 1.00001 

5.130 r000010 -r000046 1.000005 r000004 i-,000025 1.00000 1.00001 
5.210 a,19067 2r000015 r000007 -.000029 1r000005 r000003 -a000016 lrOOOOO lrOOOOl 
5.290 8635068 2r000016 a000006 -0000018 lr000005 0000002 -0000010 lrOOOOO lrOOOOl 
5.450 8.67068 2.000016 r000004 -r000007 1r030005 r000001 -r000004 1.00000 1.00001 
5.610 8.99068 2r000017 r000003 -r000003 lr000005 0000000 -r000001 1~00000 L*00001 

I 



TABLE V.- T,/T, = 0.5, f, = -0.5, l+ = l/3 

11 
. 000 
.005 
. 010 
,015 
.020 
.025 
.030 
-040 
.050 
.060 
.070 
.080 
.090 
.110 
.130 
.150 
.170 
.190 
.210 
.250 
.290 
.33O 

:E 
.450 

:E 
.690 

:i;: 
.93o 

1.010 
1.090 
1.170 
1.250 
1.330 

f 
-.5oooo 
-a49999 
-. 49996 
-a49990 
-.49983 
-. 49973 
-.49961 
-.49931 
-.49892 
-.49844 
-. 49788 
-.49723 
-.49649 
-.49477 
-.49269 
-. 49027 
-.48751 
-.48441 
-. 48096 
-.473o5 

I : g;::: 
-.44ll3 
-. 42778 
-.41.309 
-*37968 
-. 34094 
-.29691 
-.24763 
-. 19314 
-.13349 
-. 06873 

.00109 
-07591 
.15566 
.24o27 -- 

.004336 

.008671 

.013005 

.o17337 

.021667 

.o25997 

.0346X 

.o43299 

.051941 

.06o577 

.069207 

.o77832 

.o95o63 
~2269 
.129$2 
.146610 
.163743 
.180852 
.214993 
.249o33 
.282967 
.316796 

: $z; 
.451001 
.5174O2 
.5833ol 
.648670 
-713475 

:E;; 
.904087 
.966184 

1..2~~~~ 
1.087821 

.8645i1. 

.863923 

:E2:;; 
.862143 
.860944 
.859735 
.858517 
.857288 
.856049 
.854799 
.852265 
.849684 
.847053 

::%Z 
.838827 
.833026 
.826929 
.820492 
.813663 
.806382 
.798580 

: ;Ei; 
.771196 
.760404 
.748581 

-. 058761 
-. 058990 
-.059222 
-.059456 
-. 059693 
-.060175 
-.060669 
-.061176 
-.061697 
-.062231 
-. 062780 
-. 063925 
-.065138 
-. 066427 
-.067798 
-. 069260 
-.070821 
-.0'@2@ 
-. 078237 
-. 082797 
-. 088054 
-. 094118 
-. 101108 
-.109157 
-. 118404 
-. 128994 
-. 141072 
-. 154779 

8 

.oooooo 

.001367 

.002736 

.004108 

.005482 

.006859 
a18238 
.olloo3 
.ol3778 
.016563 
.ol9358 
.022163 
.o24977 
.030636 
.036336 
.0'+2O'j'7 
.047858 
.053681 
.o59546 
.0714o3 
.083430 
.o95631 
.108006 
.12o557 
.133286 
.159278 
.185985 
.213402 
.241516 
.270308 
.299747 
.329792 
.36o392 
-391483 
.422989 
.454al9 

8’ 

.273157 

.273635 

.274115 

.274595 

.275o77 

.27556o 

.276045 

.277018 

.277997 

.278980 

.279969 

.280962 

.281961 

.283972 

.286002 

.288050 

.29ou6 

.292199 

.294298 

.29854O 

.3028x8 

.3o7185 
-311573 

:;:El 
.329373 
.338291 
.347106 

: ;Z; 
.37187o 

: ;;;;z; 
-391405 
.396o53 
-399490 

0” 

.095448 

.o9572o 

.o9599o 

.o96259 

.096526 

.o96791 
ho97055 
.o97578 
.098094 
.098603 
.099106 
.099601 
.100089 
.101043 
.101966 

..102857 
.lO3715 
.104538 
.lo5325 
~06786 
.108085 
.109210 
.110147 
.110884 
.1n4o6 
.111@2 
.111030 
.109134 
.105914 
.101224 
SO94919 
.086857 
~76905 
.064947 
.050891 
.034682 

.ooooo 

.00433 

.00866 

.01298 

.01'729 

.02159 

.02589 

.03446 

.04300 

.05151 
l o5999 
.06844 
.07686 
.09361 
.11023 
.12673 
.14310 
015935 
.17547 
.20732 
.23864 
~6944 
029969 
-32939 
.35853 
.41508 
-46929 
.52106 
.57o34 
.61705 
.66112 

:;"4;;; 
.777o6 
.81015 
.84044 

PU/PeUe 
.ooooo 
.00217 
.00434 
.00650 
.00867 
.Olo83 
.01300 
.o1733 
.oa65 
.o2597 
.0x029 
.03460 
.03892 
.o4753 
.05613 
.o6473 
.o7331 
.08187 
.09043 
.10750 
.12'+52 
.14148 
~584-0 
.17526 
.19206 
.22550 
.25870 
.29165 
.32434 

:;~% 
.42062 
.45204 
-48309 
-51373 
.54391 



TABLE V.- Te/Tw = 0.5, f, = -0.5, Eb = l/3 - Continued ‘A 
0 

1.410 
1.490 
1.570 
1.650 
1.730 
1.810 
1.890 
1.970 
2.050 
2.130 
2.210 
2.290 
2.370 
2.450 
2.530 
2.610 
2.690 
2.770 
2.850 
2.930 
3.010 
3.090 
3.170 
3.250 

;'E 
3:490 
3.570 
3.650 

;E 
3:890 

2~~:: 
4:130 
4.210 

f 

z$F 
.52253 

:;;;2; 
.84535 
.96142 

1.08150 
1.20541 
1.33299 
1.46404 
1.59837 
l-73577 
1.87601 
2.01888 
2.16414 
2.31156 
2.46091 
2.61198 
2.76455 
2.91842 
3.07341 

;*;z;8" 
3:54348 
3.70143 
3.85982 
4.01857 
4.17761 
4.33688 
4.49633 

z;z: 
4:97538 
5.13521 
5.29509 

f' 
1.147196 
1.205481 
1.262564 
1.318323 
1.372623 
1.425317 
1.476251 
1.525260 
1.572177 
1.616836 
1.659077 
1.698754 
1.735738 
1.769931 
1.801266 
1.829718 
1.855302 
1.878077 
1.898144 
1.915640 
1.930736 
1.943624 
1.954513 
1.963616 
1.971150 
1.977322 
1.982328 
1.986348 
1.989544 
1.992062 
1.994026 
1.995543 
1.996704 
1.997584 
1.998244 
1.998736 

f" 

:;2:2$ 

: gE24 
.669031 
.648009 
.624985 
.599889 
.572696 
.543451 
.512271 
.479365 
.445029 
.409647 
-373680 
.33764o 
.302070 
.267506 
.234446 
.203322 
-174479 
.148160 
.124503 
.lO3547 
.085243 
.069470 
.o56o55 
.044787 
.035437 
.027768 
.021551 
.016566 
.012613 
.009512 
.007105 
.oo5257 

- .1702’+1 
-. 187551 
-.206758 
-.227845 
-.250700 
-.275o93 
-. 300649 
-. 326826 
-.3529o5 
-.377995 
-.401060 
-.420979 
-.'+36621 
-. 446953 
-.451147 
-.448682 
-.439417 
-.423620 
-.401952 
- - 3;;;; 
-. 
-.312530 
-.278820 
- .2't5202 
-.212678 
-.182031 
-.153820 
-.128386 
-. 105885 
-. 086321 
-.069580 
-.055468 
-.043738 
- .034120 
-. 026335 
-.020113 

e 

.486870 
.519o25 
-551151 
.583106 
.614735 
.645872 

:;;;;84; 

:;E; 
.788176 
.a12812 
.835849 
.a57192 
.876774 
.a94563 
-910555 
.924781 

:$E; 

: ;igFZ 

:;;;;t; 
.982582 
.986366 
.989423 
.991867 
.9938o2 
-995319 
.996495 

:;;Eg 
.998606 
-998992 
-999279 

0’ 

40 44 
:40~43 
.400822 

: g;76;: 

:;;g; 
.364523 
.350826 
.335o82 
-317455 
-298177 
.277539 
.255886 
.2336o3 
.211096 
.188771 

:~~76% 
.126562 
~08390 
.091825 
.o76957 
.063811, 
.o52354 
.042507 
.034158 
.027170 
.o21395 
.016680 
.012877 
.009843 
.00-@52 
.oo5587 
.004149 
:003051 

e” 

.016308 
-.004180 
-.026659 
-.050919 
-.076650 
-.103435 
-.130744 
-. 157938 
-.184284 
-.208982 
- .231204 
- .250144 
-.265077 
-. 275420 
-.280787 
-.281032 
-.276265 
-. 266852 
-.253377 
-.236595 
-.217364 
-.196575 
-. 175082 
-.153659 
-.132953 
-.113468 
-.o95563 
-. 079458 
-. 065252 
-. 052942 
-.042453 
-. 033654 
-.026380 
-. 020451 
-.015684 
-.011900 

u/ue 
-gz- 

.91463 

:;:g 
.965o3 
.977o2 
.98685 
.99471 

1.00077 
1.00525 
1.00837 
1.01033 
1.01135 
1.01161 
1.01132 
1.01062 
1.00967 
1.00858 
1.00743 
1.00631 
1.00525 
1.00430 
1.00346 
1.00274 
1.00214 
1.00165 
1.00125 
1.00094 
1.00069 
1.00051 
1.00037 
1.00026 
1.00018 
1.00013 
1.00009 

W/P& 

.5736o 

.60274 

.63128 

.65916 

.68631 

.71266 

.73813 

:;E$ 
.80842 
.82954 
.84938 
.86787 
.88497 
.90063 
.91486 
.92765 

:;:;"o; 

:;g$ 
.97181 
.97726 
.98181 
.98558 
.98866 
-99~6 
.99317 

:;;Z; 
.997Ol 

:;$g; 
.99879 
099912 
-99937 



TABLE V.- T,/T, = 0.5, fw = -0.5, fi = l/3 - Concluded 

tl 
4.290 
4.370 
4.450 

2: 
4:690 
4.770 
4.850 
4.930 
5.010 
5.090 
5.170 
5.250 
5.330 
5.410 
5.490 
5.570 
5.650 
5.810 
5.970 

f ip-&J -.L;200 !l-Y!AAU 5.45501 1.999097 
5.61495 
5.77490 

56’:;:: 
6:25484 
6.41483 
6.57482 
6.73482 
6.89482 
7.05481 
7.21481 
7.37481 
7.53481 

;*B”;% 
8:01481 
8.17481 
8.49481 
8.81481 

1.9993&i 
1.999552 
1.999688 
1.999785 
1.999853 
1.999900 
1.999933 
1.999955 
1.999970 
1.999980 
1.999986 
1.999991 
1.999993 
1.999995 
1.999996 
l-999997 

:‘;;;;;A . 
1.999%8 

.002796 

.002010 

.001431 

.001008 

.000704 

.000487 
-000333 
.000226 
.000151 
.000101 
.000066 
.000043 
.000027 
.000017 
. ooooll 
.000007 
.000004 
.000001 
. 000000 

-. 011368 
-.008413 
-.006162 
-.004466 
-. 003204 
-.002274 
-.001598 
- . oollll 
-.000765 
-.ooo52l 
-.000351 
-.000234 
-.000155 
-.000101 
-.000065 
- . ooook 
-.000026 
- . ooooll 
-.ooooo4 

__- 
:;;;g 
.999827 
.999881 
* 999919 
-999946 
.999%4 

:;;;g; 
* 999990 
* 999994 

:;;;;$ 
.999999 
-999999 

1.000000 
1.000000 
1.000000 

l1.000000 

.00160& 

.ooll46 

.ooo812 

.000569 

.000395 

.000272 

.000185 

.000125 

.oooo84 

.oooo55 

.000036 

.000024 

.oaoo15 

.000010 

.ooooo6 

.000004 

.000002 

.000001 

<-- 
-.006637 - .00487g 
-a003550 
-.002557 
-. 001823 
-. 001286 
-.000898 
-.000621 
-.ooO425 
-.000288 

I:kgg 
-.oooo84 
-.oooo55 
-.000035 
-.000023 
-.oooo14 
-.000006 
-.ooooo2 

ulue 
1.00006 ! 
l.OooO4 
l.ooOO3 
1.00002 
1.00001 
1.ooo01 
1.00000 
1.00000 
1.omoo 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
l.ooooO 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 

:;;;; 
-99984 
-99989 
* 99993 
-99995 
.99997 

:;;;$ 
-99999 
-99999 

1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.c0ooo 



TABLE VI.- T,/T, = 0.5, f, = -1.0, Ebu = l/3 

9 f f' f" f"! e -9' elf u/ue PU/PeUe 

.ooo -1.00000 .oooooo .711247 - .031-995 .oooooo .167163 .089886 . 00000 . 00000 

.005 
1:;;;;: 

.oo3556 .711087 -.032030 .000837 .167613 .090186 .oo355 .00178 
.OlO .007lll .710926 -.032065 .001676 .168065 .090486 .00710 .00356 
.015 - * 99992 .010665 .710766 -.032100 .002518 .168518 .ogo786 .01065 .oo533 
.020 -.gg986 .014219 .710605 -.032135 .003361 * 168973 .091085 .01419 .00711 
.025 

1:;;;;; 
-017771 .710445 -.032170 .004207 .169429 .091385 so1773 .oo88g 

.030 .021323 .710284 -.032205 .005056 .16g887 .091685 .02127 .01066 

.040 - .99943 .028424 .709961 I a',;$ .oo6759 .170807 .og2284 .02833 .01421 

.050 
::;;g 

.o35522 -709638 .008472 .171732 .092883 
%$I 

.01776 
.060 .042617 .7o9314 -.032419 .0101g4 .172664 .og3481 .02131 
.070 - .gg826 .049708 J;K@;; -.o32492 .011925 .173602 .094078 .04g41 .02485 
.080 -.99773 .o56797 -.032565 .013666 .174546 . og46n .05641 .02840 
0 090 -.99712 .063882 .708339 -.032638 .015416 ~-75496 .095272 .oWg .03194 
.llO -.9957o .078042 .707684 -.032786 .o18g45 -177413 .096461 .o773o .03902 
.130 -.99400 .092189 

: ;::;'6; 
-.032937 .022513 

:2g 
. w-647 .09115 .04609 

.150 -.99202 .106323 -.033090 . o26ug .og8829 .104g3 .05316 

.17o -.98m .I20444 -705703 -.033246 .029766 ~-83307 .lOOoo5 .11865 .06022 

.190 -.98720 -134551 -705037 -.o33405 .o33452 ~85319 .lOll75 .13230 .06728 

.210 -.98437 d-8645 .704367 -.033568 -037179 -187354 .102338 .14588 .07432 

.250 -.97786 '176793 
:;:g; 

- .033903 .o44755 .191494 .104642 .17284 .0884o 
.290 -.97022 .204886 -.034254 .052499 .195725 .106908 -19951 .10244 
.33o -.96147 * 232925 

:gZ3: 
-.034622 .060414 .200046 .109131 .22589 .u646 

:Gi 
- .95159 .260908 -.035012 .068504 .204455 .iu302 .25197 .13045 
-.94O60 .288836 

2;76~:~ 
-.035424 .076772 .2o8g49 .113414 .27775 .14442 

,450 -.92848 .316706 -.035861 .0852u .213527 .115457 .30321 .15835 

21: I::::;; 
-372275 .693144 -.036826 .102677 .222920 .ll9302 

:g 
.186x4 

.427607 .69ol55 - .037932 .120896 .232605 .122758 .21380 
.6go -.a3251 .4826g7 

:3Ji;; 
-.03g211 l 139901 .2425'+8 .125734 .4@93 .24135 

:i!i;: 
-a79170 .537535 .040700 -159710 .2527o7 .128133 .4g461 .26877 
-.74651 

:ES 
.680551 1.042440 .180338 .263031 .129848 

::2: 
.2g6o6 

,930 -.69697 
2;;g 

-.044479 * 201797 .273461 .130761 .32321 
1.010 -.64310 .700441 -.046871 .224093 .283928 -130747 .62196 .35022 
1.090 - .584gl .754162 .669566 - .04gao .247225 .294352 .ug674 .66og4 .377o8 
1.170 -.52244 -807565 .665464 -.052976 .271186 .304644 .I27402 .69807 .40378 
1.250 -a45571 .860629 .661075 -.056838 l 295961 .314701 .123788 .43031 
1.330 -.38475 .913328 -656352 -.061356 .321529 .324410 .ll8686 .45666 



TABLE VI.- T,/T, = 0.5, f, = -1.0, Eu = l/3 - Continued 

9 

1.410 
1.490 
1.570 
1.650 
1.730 
1.810 
'1.890 
1.970 
2.050 
2.130 
2.210 
2.290 
2.370 
2.450 
2.530 
2.610 
2.690 
2.770 
2.850 
2.930 
3.010 
3.090 
3.170 
3.250 
3.330 
3.410 
3.490 

;'g . 
3.730 
3.810 
3.890 
3.970 

f 

-a30959 
-.23026 
-.14680 
-. 05924 

.03236 

.12797 

.22752 

*g; 
:$4927 
.663g6 
.78224 
.904oo 

1.02912 
1.15749 
1.28897 
1.42342 
1.56067 
1.70057 
1.84292 
1.98755 
2.13428 
2.28290 
2.43323 
2.58508 
2.73827 
2.89263 
3.04800 
3.20423 
3.36119 
3.51877 
3.67684 
3.83533 
3.99415 
4.15324 
4.31255 

f' 

.965635 
1.017514 
1.068927 
1 .ug829 
1.170166 
1.219877 
1.268894 
I.317137 
1.364518 
1.410936 
1.456281 
1.500431 
1.543255 
1.584615 
1.624366 
1.662362 
1.698458 
1.732518 
1.764420 
1.794063 
1.821369 
1.846295 
1.868831 
1.889004 
1.906877 
1.922549 
1.936146 
1.947818 
1.957732 
1.966063 

?;;z;: 
1:983345 
1.987093 
1.990086 
1.992452 

f" 

:6654::2: 

: ~;iZ$; 
.625438 
.617208 
.608052 
.597846 
.586460 

:::;Zi:; 

::2$ 

:EZ 

: ;~~:~ 
.412501 
.384839 

:;~~;;64 
.2g6614 
.266832 
.237620 
.209422 
.182637 
. wi'596 
J34550 
.113663 
.o95o15 
.078603 
.064358 
.052161 
.041851 
.033244 
.026147 

-.066629 
-. 072766 
-. 079885 
-.088113 
-.o97579 
-.108414 
-. 120741 
-.134667 
-.150267 
-. 167567 
-.186526 
-.207007 
-.228757 
-.251383 
-. 274338 
-.296916 
-.318271 

::;;;g; 

I: ;gg; 
- .373919 
1: ;;;g; 
-.3444oo 
-.32451g 
-.300972 
-.274823 
-. 247170 
-. 219058 
-.191407 
-. 164972 
-.140321 
-. 117840 

8 
:$gi 
.402598 
.430895 
.4597o8 
.488942 

:$X 
.578o54 
.607785 
.637280 
.666375 
.694899 
.722680 
.749546 
.775333 
.-i'99886 
.823067 
.a44757 
.864864 
.883324 
.900101 

:;:E," 
.g4o46o 
.95o769 

:;56;:;: 
l 973621 

-978954 

$2;:; 
-989871 
.$I92202 
.99405o 
. gg5500 

8’ 

.333647 

.342276 

.35015o 

: ~~;;2 
.367649 
.370884 
.372541 
.3724&l 
.3705oo 
-366535 

:$2; 
.341898 
.329417 
.31493o 
.298602 
.280662 
.2613g8 
.241144 
.220268 
'199159 
.178204 
.15777o 
.138188 
-11-9737 
.102633 
.087030 
.073012 
.060605 
.049780 
.04O465 
.o32558 
.o2593o 
.020446 
.015962 

::;g 
.093062 
.080671 
.066203 
.049616 
.030916 
.010171 

-. 012480 
- .o368og 
-. 062498 
-. o8gm 
-.116150 
- .lkg58 
-.168834 
-.1g3ol2 
-.214708 
-.233169 
-.247726 
-. 257853 
-.263209 
-. 263684 
-.259k5 
-.250731 
-.238224 
-.222600 
-.204663 
-.185247 
-.165152 
-. 145097 
-.125689 
-.1074o2 
- .090573 
-.075412 
-.062017 
-.0503g1 

:L!E$Z 
.85375 
.87856 
.90120 
.92165 

:;:96i$i 
.97014 
.g8216 
.99225 

1.00051 
1.00705 
1.01203 
1.01560 
1.01792 
1.01917 
1.01953 
1.01917 
1.01825 
1.01694 
1.01537 
1.01366 
1.01191 
1.01021 
1.00860 
1.00713 
1.00582 
1.00469 
1.00372 
1.00291 
1.00225 
1.00172 
1.00129 
1.00096 
1.00071 

PU/P@e 

.48282 

.50876 

.53446 

:;~,','~ 
.60994 
.63445 
-65857 
.68226 
.7o547 
.72814 
.75022 
.77163 

:E18' 
.83118 
.84923 
.86626 
.88221 
l 89703 

.91068 

:;;Z 
.94450 

:;2:;; 
.g68o7 

:;;ig 
.983o3 

:gg 
.99167 
l 99355 
.995$ 
. 3 



TABLE VI.- T,/T, = 0.5, f, = -1.0, Eh = l/3 - Concluded W 
t 

4.290 
4.370 
4.450 
4.530 
4.610 
4.690 
4.770 
4.850 
4.930 
5.010 
5.090 
5.170 
5.250 

;E 
5:490 

;-z;: . 

;'E 
5:890 

56-::: 
61210 

f 

4.47202 
4.63163 
4.79133 
4.95111 
5.11095 
5.27084 
5.43076 
5.59070 

:';::i$ 
6107061 
6.23059 

El:;::: 
6:71057 
6.87057 
7.03057 
7.19057 

;~:E:~ 
7:67056 
7.83056 
7.99056 
8.31056 
8.63056 
8.95056 

f' 

1.994304 

~-;;22 
1:997680 
1.998310 
1.998781 
1.999128 
1.999382 
1.999565 
1.999697 
l-999791 
1.999857 
1.999903 
1.999934 
1.999956 
1.999970 
1.999980 
1.999986 
1.999991 
1.999993 
1.999995 
1.999996 

f" 

.020363 

.015704 

.011993 

.009071 

.006794 
so05039 
.003701 
.002692 

:",:g:; 
.ooo977 
.000684 
.000473 
.000325 
.000220 
.000148 
.000099 
.000065 
.Oooo42 
.000027 
.000017 
.000011 
.000007 
.000002 
.000001 

- .oooooo 

f”’ 

-. 064891 

I : ;gg 
-. 032224 
-. 024960 
- .olg126 
-.014498 
-. 010874 
-. 008069 
- .00592’+ 
-.004304 
-.003094 
- .002201 
-.001550 
-. 001080 
-. 000744 
-. 000508 
-. 000343 
-.000229 
-.000151 
-.000099 
-. 000064 
-. 000041 
-.000017 
-.000007 
-.000003 

e 

:;;g; 
.998154 
-998652 
'999025 
-999301 
.9995o3 
-999650 
-999755 
-999831 
.999884 

: ;;;;'4: 

:;;;;;i 
-999985 
-999990 
-999993 
.999996 

: ;;;;;S 
.999999 
-999999 
. 000000 
. 000000 
.oooooo 

0’ 6” 

.ol2339 -.040468 1.00052 

.009445 -.032128 1.00037 

.007160 - .025223 1.00026 

.oo5376 -.019584 1.0001g 

. wm8 - .015042 1.00013 

.002g44 -. 011431 1.00009 

.002148 -. 008594 1.00006 

.001552 -.006395 1.00004 

. oollll -. 004709 1.00003 

.000788 -.003431 1.00002 

.ooo553 -. 002475 1.00001 

.000385 -. 001767 1.00001 

.000265 -. 001249 1.00000 

.000181 -. 000874 1.00000 

.000122 -.ooo605 1.00000 

.000082 -. 000415 1.00000 

.000054 -. 000281 1.00000 

.000036 -.000189 1.00000 

.000023 -. 000126 1.00000 

.000015 -.000083 1.00000 

.000010 -.000054 1.00000 

.000006 -.000035 1.00000 

.000004 - .000022 1.00000 

.000001 - .ooooog 1.00000 

.000001 -.ooooo3 1.00000 

.oooooo -.000001 1.00000 

PU/P& 

* 99715 
.99-P? 
.9g842 
.99884 
l 99916 

-99939 

:;;;:g 

:;;;i; 

:;;;;; 

*99995 

:;;;;i 
* 99999 
* 99999 
l 99999 

1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 



TABLE VII.- Te/T,q = 1.0, f, = 0, EU = IL.13 

- 
7 j f f' 

1 
,000 ! 100000 .OOOOOO 
,005 .00001 .003783 
.OlO r00004 .007558 
.015 000009 .011324 
a 020 000015 r015082 
.025 .00024 .018832 
r030 b00034 r022573 b747448 -.333333 roll525 0384155 j-.000061 / r02257 902257 
,040 r00060 .030031 r744115 -.333332 r015366 .384155 pro00108 r03003 r03003 
b050 b00094 rC37456 r740781 -.333330 rc 19206 b3a4153 -.000168 .03746 .03746 
,060 r00135 .044847 .737448 -,3333?7 r023049 (384151 -.000242 .04485 b 04485 
b070 r00184 rO52205 r734115 -.333324 rO26891 0384148 I-.000329 b05220 .05220 
.oao (00240 rO59529 b7307a2 -.333319 .030732 r384145 - r000429 b05953 b05953 
l 090 r00303 .066820 .727448 -*333313 r034574 .384140 -.000543 r06682 006682 
0110 r00451 0081303 .720782 -.333296 .042256 r384126 -.000808 008130 .oai30 
r130 r00628 r095652 r714117 -a333273 r049939 .384107 -.001125 009565 .09565 
r150 ,00833 b109867 r707451 -.333240 r0576.21 .3840ai -.001494 
,170 i .01067 .123950 b700787 -.333198 .065302 .384047 ~-,001913 

b10987 .10987 
4 12395 b12395 

,190 001329 .137899 r694124 -a333145 r072982 ,384004 -0002382 0 13790 b13790 
.210 l O1619 0151715 t687461 -r333060 rO80662 i r383951 -.002900 .15171 015171 
,250 .02280 1 r178947 0674141 -.332907 .096017 ,383812 -,004084 017895 .i7895 
l 290 r03050 .205646 .660830 ,-.332672 r111366 r383622 -.005459 a20565 020565 
r330 bO3925 .23ia13; r647529 -a332363 ~ r126706 0383373 '-r007022 

1 
023181 r23181 

.370 b04903 0257449, rb34242 -.331973 
i-.331492 

r142035 r383058 -boo8765 r25745 025745 
r410 ,05984 r2825531 0620972 ;.157350 .382669 -.010685 028255 r28255 
0450 r07163 r307127; 0607724 l-.330912 .172648 r382201 -.012776 r30713 r30713 
0530 .09ai2 r3546871 0581307 ,-r329423 ,.203178 .380996 -.017445 a 35469 035469 
,610 r12832 .400139~ a555029 i-r327445 r233596 0 379393 -r022720 .40014 b40014 
a 690 r16208 r443496 o 528930 i -*324924 .263869 a377346 -.028542 .44350 b44350 
b770 019923 .484774 .503057 -.321814 b293959 r374814 -.034848 b4a477 .48477 
,850 r23959 b523993 r477457 -.3ia074 .323825 .3 71760 -.041566 0 52399 b52399 
l 93c .28301 0561176 .452ia2 -.313676 r353426 r368154 -0048623 056118 r56118 

1.010 r32933 b596352 r427287 -.308600 .382715 a 363973 -a055938 r59635 459635 
1.090 (37838 0629554 .402825 -.302834 0411646 0359199 -0063426 a 62955 rb2955 
1.170 ,430oo .660817 l 37i3852 -a296379 .440171 b 353823 -.071001 r66082 466082 
1.250 .48406 0690184 0355422 -.289245 .468241 .347839 -.078575 r69018 069018 
1.330 .54038 .717701 r332590 -.281453 .495809 r341253 -.086057 .71770 b71770 



TfLBLE VII.- T,/T,, = 1.0. f,., = 0, Eh = l/3 - Continued 

‘1 f 

1.410 
lb490 
la570 
1*650 
la730 

459884 
a65928 
a72158 
r78559 
a85119 

la810 a91825 
lr890 m98667 
la970 .a05632 
2.050 .rli!710 
2*130 .a19892 
2r210 .a27168 
24290 .r34528 
2.370 ..41965 
2.450 .a49472 
26530 .a:7040 
2.610 Lb64663 
28690 i t72336 
29770 lb80053 
26850 1187808 
2.930 Lb95598 
3rOlO !*03417 
3r090 ?a11263 
3r170 !e19131 
3.250 !b27019 

3r330 ! b34925 

3*410 ?a42845 
3r490 Z.50778 
3.570 ?a58722 
3.650 'r66675 
3.810 2182604 
3.970 ?a98556 
4r130 3b14523 

4r290 3r30502 
4r450 3.46487 
4a610 3r62478 
4.770 3a78473 

f' 

.743416 
a767384 
r789663 
a810313 
0829399 

l 846988 

a863148 

r877950 

r891466 

.903769 
l 914931 
a925026 
a934125 
a942300 
l 949618 
e956148 
b961953 
r967097 
a371639 
a975634 
a979136 
a982195 
r984857 
.987165 
r989158 
r990874 
0992345 
r993601 
9994673 
a996341 
b997525 

b 998349 
0998916 
l 999299 
l 999554 
r99977Q 

f" 

0310406 -,273034 
0288920 -,264028 
l 26dl76 -a254484 
l 248216 -.244461 
.229074 -,234022 

r210781 -bi?23.?37 

b 193363 -,212182 
b 176837 -b 200933 
a161217 -,189568 
b146507 -.178168 
b 13270? -.166809 
l 119815 me155565 
a107813 -,144508 
bog6687 -,133703 
l 086413 -b123210 

a076964 -.113081 
r068309 -6 103362 
ro60414 -.094092 
6053241 -.085300 
roft6752 -,077010 
9040906 -.069237 
a035660 -ro61989 
0030974 -,055268 
.026804 -.049068 
bo23109 -rob3381 
0019849 -a038192 
l C16986 -.033482 
rol4480 -.029228 
0012298 -.025407 
r008769 -a018956 
boo6158 -bo13905 

a004258 -ro10028 
a002898 -boo7108 

boo1942 -,004953 
a001281 -.003393 
0000831 .007784 

e 

,522826 
b 549246 
.575023 
r600115 
a624482 
,648087 
,670896 
,692881 
1714015 
,734279 
~753656 
~772135 
B 789709 
~806375 
a822138 
0837003 
0850981 
,a64089 
.876345 
a887772 
.898393 
.908239 
r917337 
.925721 
b933424 
a940481 
r946926 
a952794 
0958123 
0967301 
r974734 
r980684 
0985389 
r989066 
.991905 
+994072 

0’ e” 

b 334075 -bog3360 
a326323 -.100398 
r318021 -rlo7089 
b309200 -b113355 

b 299897 -b119125 

t290155 -rl24336 
1280019 -r128933 
1269543 -8132871 
,258779 -.136113 
1247784 -4138634 
1236617 -ml40420 
~225336 -b141466 
1214002 -.141777 
~202671 -1141370 
1191401 -b140269 
,180246 -a138506 
ml69257 -6136122 
1158481 -6133164 
b147964 -al?9682 
,1377’+5 -b1.?5732 

0127858 -0121373 
b 118334 -a116665 
blo9199 -bill669 
b100474 -.106444 
b092173 -b101051 

a084308 -bog5545 

4076887 -rO89981 
1069912 -bo84409 

6063381 -a078876 
no51630 -bo68090 
ro41560 -,057904 
a033058 - ro48522 
to25984 - ro40076 
ro20182 -.032632 
ro15489 -r026200 
d211746 -a070746 

u/ue 

b 74342 
b 76738 
b 78966 
b81031 
a 82940 

b 84699 
,86315 
b 87795 
rag147 
b90377 

b91493 

b 92503 

r93413 
b94230 
b 94962 
~95615 
b96195 
r96710 
bgi-l&t 

b 97563 
b97914 

t98220 
b 98486 
a98716 
a98916 
b99087 
b 992% 

b99360 
b 9946’1 
b 996% 
b99752 

r99835 
r99892 
b99930 

a 99955 
b 99977 

PU/P& 
r74342 
e 76738 
b 78966 
a81031 
l 82940 
a 84699 
r86315 
a87795 
489147 
by0377 

b9 1493 

r92503 
b93413 

094230 
b 94962 
r95615 
b 96195 
a96710 
(97164 
b97563 

a97914 
a98220 
a 98486 
r98716 
a98916 
b%'o87 
b 992% 

a99360 
r9946-f 
a99634 
b99752 

r99835 
b 99892 

0 99930 
099955 
b99977 



TABLE: VII.- T,/T, = 1.0, f, = 0, Eu = l/3 - Concluded 

I f' 

.999828 
a999896 
l 999939 

' a999965 
0999981 
.999990 

' a999996 
a999999 

6r210 '5r22464 ,1*000001 
6.370 5r38464 1~000002 
6b530 5054464 lr000003 
6.690 15.70464 lr000003 
6r850 Se86464 lb000003 
7rOlO ,6*02464 1.000003 
7.170 '6r18464 1.000004 
7.330 i6.34464 1b~o~oo4 

7.490 6r50464 1r000004 
7r650 '6.66465 1.000004 
7.810 6r82465 1*000004 
7*970 ,6,98465 1*000004 
8,130 ,7*14465 lb000004 

f" f"' 

l 000531 -a001511 1.995706 
0000334 -*000983 ,,996924 
l 000207 -.000628 iegg 
rO00126 -.000394 ..998473 
boo0075 -*000243 a998942 
l 000045 -*000147 r999275 
boooo26 -ro00088 i, b999509 

*000015 -*000051 .,999671 
booooo9 -boo0029 ‘r999782 
l C00005 -*000016 l 999858 
l 000003 -.000009 r999908 
l 000002 -.000005 r999941 
boooool -*000003 r999963 
rOOOOOl - rOOOOOl l 999977 
l 000001 -*000001 0999986 
*000001 -.000000 l 999992 

boooo~1 -~oooooo (999995 
0000001 -,oooooo l 999997 
l 000001 -rOOOOOO i r999999 
*000001 -.000000 1. .000000 
l 000001 ~-,oooooo ;.b000000 

a 008802 
a006518 
b 004769 
b 003448 
b 002463 
0001738 
booli!l2 

rooo836 
to00569 
boo0383 
boo0254 

boo0167 
tooolo8 
r000069 
*000044 
boooo27 

b000017 

bOOOOlO 

b 000006 
,000004 
booooo2 

!-ro16204 
cbol2485 
;-boo9491 

-boo7119 

-boo5269 
-boo3849 
- boo2775 

-r001975 
-boo1387 
-*000962 
-r000658 

,- boo0445 

‘- boo0297 

I-boo0195 

,-boo0127 

~-boo0081 

, U/Q 
- r99983 

b 99990 

b99994 

b9%'96 
r99998 
b99999 

‘lb00000 

1 b 00000 

1 b 00000 

1 b 00000 

1 b 00000 

1 booOo0 

lboOoO0 

1 b 00~00 

1 booooo 

lbooooo 

1 b 00000 

lbOOOOO 

1 b 00000 

lb 00000 

1 bOOOOO 

PU/Pf+-b? 
4 

l 99983 

099990 

b 999% 

b99996 
a99998 
b 99999 

1 b 00000 

1.00000 

) 1*00000 
' l*OOOOO 

lr'00000 
1*00000 
1.00000 
1.00000 
1 b 00000 
1 b 00000 

I lb 00000 
i 1.00000 1 b 00000 

l*OOOOO 
1 b 00000 



a 000 
.005 
a010 
b015 

l 020 
a025 
r030 
r040 
,050 
@ 060 
a070 
0080 
a 090 
l llO 
,130 
,150 
,170 
.190 
a210 
l 250 
0290 
r330 
,370 
a410 
9450 
a530 
a610 
.69O 
a770 
~850 
.930 

l*OlO 
lb090 
1.170 
la250 
lb330 

TABLE VIII.- T,/T, = 1.0, f, = -0.5, Eu = l/3 

f 

-*50000 .000000 
-049999 0002871 
-*49997 .005738 
-a49994 r008602 
-a49989 a011462 
-a49982 r014318 
-a49974 bo17171 

-b49954 rC22867 
-r49928 .028547 
-a49897 l 034214 
-a49860 a039866 
-a49817 a045503 
-.49769 l 051126 
-.49656 a062328 
-*49520 0073471 
-.49362 .084554 
-r49182 a095579 
-.48979 a106543 
-.48755 l 117446 
-.48242 .139071 
-.47643 .160449 
-.46959 a181577 
-a46191 a202453 
-.45340 b223073 

-*44407 a243434 
-.42299 a283366 
-a39876 .322225 
-*37146 .359987 
-.34119 l 396629 
-.30803 0432131 
-,27208 ' .466471 
-*23343 ' r499632 
-r19217 0531598 
-014840 ' r562355 
-.10223 ! l 591892 
-*05373 1 .620201 

b574513 

a573803 
a573092 
r572380 
l 571667 
r570952 
a570237 
4568802 
a567362 
a565918 
l 564468 
r563014 
a561555 
r558623 
0555671 
a552699 
a 549708 
l 546697 

l 543666 
r537546 
a531346 
9525067 
b516709 

b512272 

a505757 
a492494 
a478930 
a465074 
0450941 
a436546 
a421918 
a407074 
a392044 
a376859 
l 361554 
a346165 

f"' 6 8’ f3” u/ue 

b 241982 
r242264 
a242547 

a056462 
~056528 

-a141829 ~000000 
-.142066 l 001211 
-.142303 .002423 
-a142540 a003636 
-.142778 .004851 
-rl43016 a006067 
-b 143254 a007285 
-a143732 r009725 
-.144211 r012170 
-a144632 a014621 
-.145174 a017078 
-*145657 bo 19540 
-*146142 ro22008 
-a147114 a026962 
-.148089 a031939 
-a149069 a036939 
-*150051 .041961 
-,151037 l 047007 
-*152024 a052076 
-a154003 a062284 
-a155985 a072584 
-a157965 a082975 
-*159940 a093459 
-r161904 a104033 
-.163853 a114696 
-.167688 a136289 
-a171406 a158225 b 276290 
-.174965 l 180490 b 280294 
-.178324 a203066 b 284050 
-.181441 a 225930 r287516 
-,184272 l 249059 b 290649 
-a186775 a272424 b 293407 
-*l&3909 a295993 b 295749 ro26523 blj3160 
--a190634 / b319732; r297638 ro20613 b 56235 
-a191915 1 .343602' a299036 a014266 1 b59189 
-*I92716 i l 367564: l 299910 1 boo7520 / b62OZO 

b 242830 
b243114 

b 243398 
a 243682 
b 244250 

r244820 
b245391 

b 245963 
a 246536 
b 247109 

b 248259 
bi!h%lo 

b 250564 
6251719 

b 252875 
b254031 
b 256341 
b 258646 
b 260940 
b 263219 
8 265478 
a267711 
b 272082 

bo56591 
a056653 
ro56714 
ro567-?2 
a056830 
bo56940 
b057043 

bo5;1140 

r057231 
bo57315 

b05-7393 

b 057528 
bo57637 
a057719 
r057773 
ro57800 
a057798 
b057710 

r057506 
ro5.7183 
ro56739 
bo56171 

b055478 

b 00000 
boo287 
boo574 

a00860 
b01146 

bolft32 

bo1717 

ro2.287 
bo2855 
b03421 

bo3987 
a04550 
b05113 

ro6233 
0 07347 
ro8455 
a09558 
b 106% 
b11745 

b 13907 

b 16045 
b 181% 
b 20245 

b2230-7 

b 24343 I 

bo53707 bit8337 

bo51414 : a32222 
a048589 b 35999 

b045227 a39663 
b0’+1330 j r43213 
ro36904 i a46647 
0031962 a49963 

-- 

PU/P& 

b 00000 

a 00287 
a 00574 
l 00860 
roll46 
a01432 
b 01717 

b 02287 

b 02855 
b 03421 
b 03987 
b04550 
bo5113 

a06233 
b 07347 
ro8455 
a 09558 
bl0654 
b11745 
b 1390.7 

b16045 
a18158 
b20245 

b22307 

b 24343 

bit8337 
b32&!2 

b35999 

r39663 
b43213 
a46647 
a 49963 
b 53160 
b 56235 
b 59189 
b 62020 

; . 



- 

TABLE VIII.- T,/T, = 1.0. f-- = -0.5. RI = l/3 - Continued 

I lb410 

~ la490 y a04980 a673118 
I lb570 *lo464 r697726 

la650 
lb730 

1 a16140 :;;;;f; 
r21998 

la810 
lb890 

;; a28029 ,/ l 764217 
I r34223 .783978 

' lb970 b40570 a802567 

WC 
I I, 

,L 

2r050 a47061 
2r130 8 53687 
2r210 b 60439 
2b290 / r67309 
2e370 r74288 
2e450 r81368 
2.530 a88541 
2r610 r95801 
2,690 1*03140 
2.770 lb10551 
2.850 la18027 
2r930 1.25564 
3rOlO 1.33155 
3,090 lb40795 
3.170 1.48479 
30250 lb56203 
3r330 1 r63962 
3e410 lb71753 
3r490 lb79571 

3*570 la87415 
3r650 la95280 
3r730 2ro3164 
30810 2r11065 
3r890 2r18981 
3*970 2r26910 
4.050 2r34849 
4.210 2r50755 
4b370 2r66689 

a820008 
a836326 
a851552 
a865718 
a878860 
r891016 
l 902226 
a912531 
.921975 
a930603 
0938459 
.945590 
r952041 
.957857 
l 963oe3 
a967762 
l 971938 
l 975651 
a978941 
.981846 
a984402 
a986643 
l 988600 
r990302 
a991779 
a993054 
.995092 
a 996579 

f" 

a330733 
l 315298 
b 299904 
a284596 
r269419 
l 254420 
a 239643 
b225133 

a210934 
a197087 
ala3630 
r170600 
r158030 
b 145948 
a134379 
a123343 
r112857 
r102933 
.093576 
a084790 
a076572 
1068918 
.061818 
a055258 
r049222 
a043691 
0038644 
a034059 
a029909 
rO26169 
a022813 
0019815 
a017147 
a014783 
.010865 
a007865 

-I 

1 I f”’ ----, 9 8’ e” U/UC? 

‘b 193010 ,.391573 b300230 i to00424 b 64728 
-.192771 
-a191981 
“b 190625 
-,188698 
-.186198 
-*la3134 
-,179519 
-*175374 
-a170726 
-*165609 
-*I60063 
-.154133 
-a147867 
-a141317 
-.134539 
9.127588 
-.120521 
-*113395 
-*lo6263 
-.099179 
-.092192 
-.085348 
-,07ti688 
-a072249 
-a066062 
-a060154 
-a054546 
-*049254 
-a044290 
-*039658 
-ro35361 
-1031397 
-a027759 
-.021426 
-*016260 

.415585 b 299970 ,-a006971 a67312 
r439552 b299108 ~-to14606 r69773 
a463426 b 297628 ,-bo22417 b72111 

r487156 b295518 ~-8030338 ' bi’4326 
r510692 b 292773 -a038295 
l 533983 o 289392 -a046218 
6556978 ! m285381 - b0%030 

.579627 ! a280752 -*061658 
r601882 b275523 -*069029 

a269716 I-ro76073 
a 263362 - ro82724 
b 256493 - 8088920 
b 249148 ,-a 094606 

a623695 
r645022 
.665820 
a686048 
r705672 
a 724657 
a 742976 
.760603 
.777517 
a793702 
l 809146 
0823841 
.a37784 
a850976 
.a63420 
a875125 
.a86104 
et396371 
.905944 
.914844 
r923095 
a930720 
a937747 
a944203 
.955519 
.964905 

b 241371 
,233207 
b 224706 
a215919 
b 206901 
b 197704 
b 188383 
a178992 
r169583 
b 160208 
b 150914 

b 141747 

b 132749 

r123960 
b 115414 

b 107141 

bog9169 
r091519 
r084210 
a077256 
r064447 
a053126 

-bog9733 

-a104260 
-6108155 
-b111393 

-a113960 
-0115848 
-b117059 

-rll7605 
-*117505 
-r116783 
-a115473 
-r113612 
-b111244 
-6 108416 
-b105177 

-r101581 
- ro9-7679 
-a093525 
-bo89171 
-a084670 
-bo7%15 

-a066118 

b 76422 
ri-8398 
b80257 
b82001 
r83633 
b 85155 
a86572 
a87886 
089102 
b90223 

191253 

b92198 
a93060 
b 93846 
b 94559 

b95204 

*95786 
a96308 
r96776 
b97194 

b97565 
b97894 
a98185 
b 98440 
b 98664 
a98860 
b 99030 

b99178 
b99305 

b 99509 

b 99658 

Pulwe 

b 64728 
b67312 
b 69773 
a72111 
b74326 
a76422 
l 78398 

b 80257 

r82001 

083633 
a85155 
a86572 
a87886 
*a9102 
b90223 

b91253 

092198 
a93060 
b 9 3846 
a94559 
a95204 
a95786 
a96308 
r96776 
b97194 

a97565 
b 9 7894 
a98185 
b98440 

b 98664 
r98860 
b99030 

a99178 
b99305 

a99509 
a99658 



TABLE VIII.- Te/Tw = 1.0, fw = -0.5, ti = l/3 - Concluded 

q f f' f" f"' 0 8' e" J-due PU/P& 

4.530 2682643 a997648 .005607 -1012131 0972598 8043275 - .057080 b 99765 .99765 
4.690 2r98612 a998405 r003936 -r008898 ,378828 to34834 -b048542 l 99840 b99840 

4r850 3.14591 a998932 0002720 -0006415 r983814 to27707 -mO40677 b99893 b99893 
5rOlO 3430577 b 999293 r001850 -a004547 r987757 4021777 -4033595 9 99929 0 99929 
5.170 3646568 a999538 0001238 -a003168 r990839 0014913 -0027354 r99954 699954 
5,330 3r62562 r999700 0000815 -a002170 a993219 6012980 -r021961 r99970 a99970 
5*490 3r78558 e 999806 r000528 -boo1461 .995035 b 009843 -r017388 r99981 r99981 
51650 3r94555 e 999874 boo0336 -a000966 a 996404 1007375 -0013580 099987 a 99987 
5a810 4*10554 9999917 r000209 -a000628 r997424 boo5461 -,010462 a 99992 099992 
51970 4r26553 6 999944 a000128 -0000402 r998175 0003995 -boo7953 099994 a99994 
6.130 ‘+b42552 0999960 a000076 -.000252 a998722 a002888 -a005965 b 99996 a99996 
6r290 ‘ha58551 r999969 r000044 -boo0155 .999115 b 002063 -0004415 b 99997 b 99997 
6,450 4,74551 b 999975 boo0024 -boo0094 r999394 boo1456 -boo3225 b 99997 a99997 
66610 4.90550 r999978 r000013 -roooo56 b999590 boo1016 -0002325 b 99998 699998 
6a770 5r06550 0999979 l 000006 -r000033 a999725 b000700 -a001654 b 99998 a99998 
66930 5.22550 l 999980 1000001 -0000019 .999819 b 000476 -to01162 l 99998 a99998 

7e090 5r38549 r999980 -r000001 -b000011 .9998,82 boo0320 -r000805 e 99998 r99998 
7e250 5 a54549 r999979 -r000002 -,000006 a999924 boo0213 -boo0551 r99998 r99998 
7,410 5b70549 ,999979 -a000003 -b000003 .999952 ,000140 -0000372 899998 r99998 

74570 5r86548 t999978 -bOoOoO3 -bOQ0002 b999970 bOO0091 -r000248 r99998 a99998 
7b730 6r02548 o 999978 -*000003 -bo00001 r999982 r000058 -0000163 r99998 a 99998 
7r890 6818548 b999977 - bOOO004 - bOOOOO0 a999989 boo0037 -r000106 r99998 r99998 
8.050 6134547 .999977 -r000004 -rOOOOOO r999994 bOOO023 - b000068 b 99998 r99998 
8r210 6r50547 0999976 -r000004 - 0000000 r999997 boOoO14 - b000043 b 99998 a99998 
8.370 6066547 r999976 -*000004 -boooooo a999999 ,000009 - boo0027 l 99998 b 99998 
8,530 6r82546 a 999975 -*000004 -*oooooo 1.000000 r000005 -r000017 b 99998 o 99998 
8.690 6r98546 a999974 -*000004 -,000000 1.000000 ,000003 -*000010 0 99997 r9999-i 
9.010 7 b30545 r999973 -b000004 booOOo0 l,OooOol 0000001 - b000004 b 99997 b99997 



- 

TABLE IX- T,/T, = 1, f, = -1.0, Ebu = l/3 

l-l ~ f f' f” f”! e 8’ elf u/J-k W/We 

L 000 ~1.00000 b 000000 0428720 -.047520 bOOOOOO b 131417 to61328 b 00000 b 00000 

r005 -.99999 .002143 r428482 -.047679 a000658 b 131724 ~061471 boo214 boo214 

,010 -a99998 r004285 9428243 -.047838 bOO1317 b 132032 r061613 boo428 bO0428 
r015 -9 99995 r006425 .428004 -6047998 r001978 b 132340 a061756 b 00643 000643 
l 020 me99991 r008565 a427763 -a048158 9002641 o 132649 r061898 boo856 r00856 
t025 -.99987 l 010703 1427522 -.048319 r003305 b 132959 ro62039 b01070 b olo’to 
bo30 -.99981 r012840 r427280 -.048480 b003970 b 133270 r062181 rol284 b 01284 
r040 -a99966 .017110 r426794 -.048804 0005306 b 133893 b 062462 b01711 b01711 

,050 -a99947 r021376 .426304 -.049130 r006648 bl34519 I b062742 b 02138 bo2138 
r060 -r99923 r025637 0425811 -.049459 a007996 b135148 ; .063020 b02564 b 02564 

r070 -099895 a029892 0425315 -.049789 .009351 al35779 ' ro6329.t b 02989 r02989 
,080 -699863 bo34143 r424815 -,050122 r010712 b 136414 ~063573 r03414 .03414 
,090 -.99827 .038388 9424312 -.050457 r012079 b 137051 eO63846 003839 b 03839 
.llO -099742 0046865 r423296 -.051133 0014833 b 138333 ro64389 004686 004686 
,130 -,99640 .055320 r422267 -.051817 .017613 b 139626 ro64924 005532 b 05532 
b150 -.99520 a063755 .421224 -.052509 r020418 r140930 bo65452 806376 b 06376 
r170 -.99385 ro72169 a420167 -.053210 .023250 b142244 bo65972 r07217 b 07217 

b190 -b99232 a080562 r419095 -.053920 r026108 b 143569 rO66484 ro8056 008056 
l 210 -a99062 a088933 0418010 -.054637 r028993 b 144904 r066988 r08893 b08893 
l 250 -.98673 a105609 b415795 -.056097 r034843 b 147603 8067967 b 10561 b 10561 
.290 l.98218 r122196 0413522 -.057589 r040802 b150340 a 068908 b 12220 b 12220 

,330 -.97696 r138690 r411188 -.059113 r046871 r153115 a069807 b 13869 b13869 
.370 -.97108 b155090 r408792 -.060669 bo53051 b 155924 r070660 r15509 r15509 
r410 -.96455 b171393 r406334 -.062255 r059345 r158767 0071465 b 17139 b 17139 
b450 -a95737 b 187596 r403811 -a063871 ro65753 b 161641 b072217 b 18760 r18760 
,530 -r%lo8 .219693 r398570 -.067189 a078917 b 167473 b0-/3549 be?.1969 r21969 
r610 -,92223 0251360 r393058 -ro70612 bog2551 b 173402 no74628 b25136 r25136 
r690 -r90087 .282575 a387269 -.074131 .106663 r179406 .075423 r28257 .28257 
r770 -,87703 b313315 b381195 -.077731 r121258 b185461 .075906 b31332 b31332 
r850 -.85075 r343558 r374830 -.081397 r136338 b 19 1542 rOi'6046 b34356 r34356 
9930 -.82208 r373280 0368170 -.085111 b151904 .197619 .075814 b 37328 r37328 

1*090 -.75770 6431066 r353954 -.092600 a 184488 b 209637 r074126 r43107 043107 
1.250 -068426 .486482 a338543 -.100011 r218966 a221244 bOi'O648 b48648 b 48648 
1*410 -.60216 0539338 r321967 -.107121 .255248 b232141 a065233 b53934 b 53934 

1.570 -.51182 r589452 .304293 -a113686 ,293196 b242011 r057804 b 58945 r58945 
1.730 -.41369 a 636659 r285630 -.119447 .332619 (250531 r048367 a 63666 .63666 



TABI& IX.-- T,/T, = 1, f, = -1.0, Eu = l/j - Continued 

7 f f' f" f-7,' e 87 811 U/% PUlPeUe 

1.890 -.30825 .680809 9266127 -.124143 .373277 b 257387 b037025 a68081 e 68081 
2.050 -.19600 .721785 b245973 -.l27535 .414878 b 262290 r023991 b-t2178 r72178 
2.210 -.07746 b759499 l 225396 -.129415 b457092 o 264992 boo9578 b 75950 bf5950 

2.370 r04686 b795903 r204649 -a 129633 r499548 b 265304 -.005802 b 79390 b 79390 
2.530 .17642 ma24992 a184006 -.128104 r541855 r263110 -bo2166,1 b 82499 .82499 
2.690 131068 r852806 b 163748 -b12’%823 r583608 r258376 - bo37461 a85281 a 85281 
2.850 b44914 r877428 b144151 -.119870 r624403 r251156 -ro52642 r87743 a87743 
3.010 b59130 l 898984 r125470 ‘b 113403 r663853 b 241592 - a066665 .89898 .a9898 
3.170 r73667 r917639 .107930 -.l05652 r701600 b 229911 - a079038 b91764 b 91764 
3b330 a 88480 b933592 bO91714 -ro96901 r737329 (216409 -,089356 b93359 r93359 
3.490 1.03528 .947066 a076958 -a087471 r770774 b201441 -.097323 b947o-t b94.707 

3.650 1.18774 .958301 .063742 -0077693 .801734 b 185399 l.102763 b 95830 .95830 
3a810 1.34183 l 967547 bO52098 -.067889 a830067 a 168693 -r105633 b 96755 b 96755 
3.970 1.49726 l 975054 r042004 ,-.058351 r855702 b 151728 -al06016 r97505 b97505 
4.130 1.65377 .981067 0033399 ' -rO49326 r878628 b134-889 -b104102 r98107 r98107 
4.290 1.81114 .9858151 .026184 i-e041004 .898892 rl18521 -.100174 b 98582 a98582 
4.450 1.96918 .989512, .020234 l-.033518 .916596 b102921 -.094579 a98951 r98951 
4.610 2.12774 l 992350, b015410 -.026940 r931881, to88324 -.087701 b99235 b99235 
4b770 .?!a28669 b994495’ roll565 -0021290 ' r944922 bo74904 - bo79932 b 99450 b99450 
4.930 2.44594 l 996094 r008551 -.016541 b955918 bo62773 -.071652 b99609 b99609 
5.090 2b60542 l 997268 r006227 -.012635 ! .965080 ro51985 -.063206 b99727 b99727 
5.250 ,2.76505 r998117 b004467 -.009489 ' 0972624 bo42541 --r054893 bg’ii.812 a99812 
5.410 12.92480 b998721; .003156 , -.007005 r978762 1 bO34400 - ro46953 b99872 a99872 
5.570 ! 3r08463 b999145 boo2196 1 -boo5084 1 a983697 r027487 -a039568 
5.730 ~ 

b99912 b99915 
3.24452 0999438 l 001504 -.003628 r987618 bo21703 -a032861 b 9.9944 b99944 

5e890 ( 3.4.0445 .999638 .001015 -.002544 .990696 ro16933 - ,026902 b99964 b 99964 
6.050 3.56440 b999771 0000674 -.001754 i 0993083, bol3054 -r021714 b99977 b999f7 
6.210 3.72437 .999859’ 0000441 '-.001189 .994914 b 009945 -a017284 b 99986 l 99986 

6.370 3.88436 b999917 1000284 -.000792 r996300 b 00 7486 -bO13570 b 99992 b99992 

6.530 4b04435 b999953 bOO0181 -,000518 r997338 (005568 -b010509 r99995 r9%‘95 
6.690 4b20434 b 999976 boo0113 -boo0333 a998105 1 boo4092 -boo8029 a 99998 .99998 
6.850 4.36434 b999991 .000070 -.000211 r998666 boo2972 -.006053 b 99999 b99999 
7.010 4.52434 lb000000 boo0043 -b000131 b999072 boo2133 -1004503 1 b 00000 1 b 00000 

7.170 4r68434 1.000005 to00027 -.000080 .999361 0001512 -boo3306 lbOOOol lb 00001 
7*330 4.84434 1.000009 r000Oi7 1 -.000048 b999564 boo1059 -boo2395 lbOOOO1 lbOOOOl 

7.490 5 r00.434 1.000011 ' a000011 / -.000028 1 .999707 boo0733 --boo1713 1.00001 1.00001 



TABLE IX.- TFI/TIJ = 1, f, = -1.0, Eu = l/3 - Concluded 

r000025 !-r000073 1.00002 1~00002 
.000016 lb 00002 lb 00002 

9.090 6.60436 1.000017 .000003 -.000000 9999996 .OOOOlO /-r000047 -.000029 lb 00002 1.00002 
9.250 6.76437 Nl.000018 .000003 -. 000000 b999937 b 000006 -ro00018 ‘lb00002 1.00002 
9.410 6.92437 ~1.000018 l 000003 -.oooooo a999998 .000003 -.000011 lb 00002 lb00002 

9.730 7.24437 ~1.000019 .000003 -.oooooo r999998 .OOOOOl - b000004 lb00002 1 lb00002 

I 

i 

--... 



TABLE X.- T,/T, = 2, f, = 0, Eu = l/3 

‘I f f' f” f”! e 8’ err U/% PUlPeUe 

boo0 booooo boooooo .589198 - r759448 r000000 b 372623 -.118021 b 00000 .ooooo 
b005 .OOOOl b002937 0585417 -.753034 .001862 r372034 -b117431 l 00294 000587 
(010 boo003 boo5854 r581668 -r746696 r003720 b 371448 -rll6848 r00588 b01171 
,015 r00007 boo8753 b577950 lb740434 boo5576 n 370866 -.116273 .00880 .01751 
b020 .00012 roll634 0574263 -.734245 .007429 a 370286 -bll5705 roll72 r02327 
.025 r00018 0014496 9570608 -.728129 l 009279 b 369709 -.115145 r01463 .02899 
b030 .00026 0017340 .566982 -.722085 .011126 b 3691% -.114591 b01753 r03468 
b040 boo046 r022974 r559821 a.710207 .014812 .367994 -.113505 r0233i b04595 
b 050 r00072 r028537 r552777 -.698603 .018486 b 366864 -.112446 r02906 .05707 
.060 r00103 a034030 0545848 -.687263 .022149 r365745 -.111414 003478 r06806 
b070 .00140 .039454 b539031 -.676181 r025801 r364636 -.110407 b04047 b 07891 
b080 ro0182 bob4811 b532323 -0665348 l 029442 b 363537 -b109'%26 r04613 .08362 
bo90 boo230 .050101 b5.?!5723 -r65475-t r033072 b 362447 -.108468 r05176 b10020 
b 110 b00340 r060486 b512834 -a634271 0040299 b 360296 -.106625 b 06292 .12097 
0130 .00472 .070617 .500346 -,614669 r047484 r358182 -.104871 b0739-f r14123 
,150 r00623 r080502 0488242 -.595902 r054627 .356101 -*lo3203 r08490 r16100 
b170 b00793 .090149 a476505 -. 577920 .061728 b354053 -.101616 b09571 018030 
b190 r00983 .099565 b465120 -.560682 r068789 r352036 -.100106 r10641 b 19913 
b210 b01191 0108756 b454073 -.544147 .075810 b 350048 - a098669 b11700 r21751 
b250 a01662 b 126492 b432938 -.513033 r089733 6 346156 -b096001 b 13784 r25298 
b 290 b02202 b143407 b412999 -1484306 b103503 b 342365 -.093584 b 15825 r28681 
,330 rO2808 .159547 r394165 -.457725 .117124 r338666 -.091395 .17823 b31909 
b3fo b 03478 b 174954 b376355 -.433080 r130598 B335050 -b089412 b 19780 b34991 
b410 b04207 r189668 r359495 -a410188 b143929 r331510 -6087617 .21697 r37934 
b450 b 04994 r203725 b343519 -.388884 r157120 b 328039 -.085991 b23573 .40745 
b&90 b 05836 b217160 r328365 -r369025 b170173 b 324629 - r084520 b25412 .43432 
b530 ro6731 b230005 b313979 -.350482 b 183091 b 321275 -ro83189 .27212 r46001 
b570 ro.7675 r242288 .300310 -,333141 0195875 b 317972 
r610 b00668 b 254039 

-.081985 b 28975 r48458 
0287313 -r316901 .208529 b314715 -a080897 b30701 b 50808 

,650 rQ970-7 r265282 b 274945 -b301670 .221053 b 311499 -bo79914 
r690 b 10790 r276042 

b 32392 
r263167 

b 53056 
-.287366 

b730 

r233450 
b 11915 

r30832l 
b 286342 

r34048 
b 251944 

-r&-t9026 b 55208 
-,273917 r245719 b 305176 -rO-t8226 .35670 r57268 

0770 .13080 b296205 r241243 -.261255 r257864 r302062 -.077503 r37258 b59241 
baio b 14284 b 305648 b231034 -.249321 0269885 b 298975 -bo76852 r38814 ,61130 
0890 b16801 b323357 .211981 -.227425 r293558 a 292873 -.075737 r41828 b 64671 
b970 b 194% r339610 .194584 -.2078?2 r316746 r286851 -.074833 r44718 r67922 



TABLE X.- Te/T, = 2, f, = 0, Eu = l/3 - Continued 

r082578 i -.090507 1 .522851 -0070844 1 067665 .88867 
(223246 -.070551 r69443 a90131 
r217615 -0070235 r71140 b91289 

2.890 1004702 ~ r496228 0021166 -0029868 0735929 r152972 -a063396 r86142 .99246 
3.050 1.12667 .499252 r016759 -0025317 .759601 r142967 -.061642. r87848 r99850 
3.210 1.20675 r501627 0013031 -.021374 r781694 (133255 -.059729 .89375 1.00325 
3.370 i 1028716 t503454 r009891 -,017957 r802259 .123862 -a057671 090735 1.00691 
3.530 1.36783 .504820 r007.261 -.014995 r821348 b114807 -.055486 a91945 1.00964 
3.690 1.44868 0505801 .005072 -.012430 r839017 r106112 -.053191 r93018 1.01160 
3.850 1.52967 r506463 r003265 -.010212 .a55324 (097791 -0050806 .93965 1.01293 
4.010 1.61073 .506863 .001788 -.008297 .a70331 .089858 -.048350 0948 00 1.01373 
4r170 1.69185 a507051 r000595 -0006650 .a84100 r082322 -0045845 r95533 1.01410 
4.330 1.77290 r507067 -0000353 -.005238 .896695 .075189 -.043308 096175 1.01413 
4.490 1.85410 0506949 -.001092 -.004033 r908182 (068464 -0040760 096735 1.01390 
4.650 1.93520 0506727 -.001654 -.003011 r918625 a062146 -.038218 r97222 1.01345 
4.810 2.01625 .506428 -.002064 -,002149 r928090 r056233 -.035699 .97644 1.01286 
4r970 2r09725 r506073 -.002349 -.001430 r936641 to50720 -0033220 .98008 1.01215 
5.130 2.17819 r505682 -.002529 -.000834 .944342 0045600 -.030795 .98322 1.01136 



TABLE X.- Te/Tw = 2, fw = 0, EU = l/3 - Concluded 

5.290 
5.450 
5.610 
5r770 
5.930 
6.250 
6.570 
6r890 
7.210 
7.530 
7.850 
8.170 
8.490 
8*810 
9.130 
9r450 
9.770 

10*090 
10*410 
10.730 
11*050 
11.370 
11.690 
12.010 
12r330 
12.650 
12.970 

f 

2.25907 
2.33988 
2.42062 
2.50130 
2058191 
2.74294 
2.90376 
3.06439 
3.22487 
3.38522 
3.54548 
3r70566 
3t86579 
4.02588 
4.18594 
4.34598 
4*5o6ol 
4.66603 
4.82604 
4.98604 
5.14605 
5.30605 
5.46606 
5r62606 
5.78606 
5.94606 
6.10606 

f' I f" 
I 

.505269 -.002622 
r504846 -.002645 
l 504425 -*002613 
0504013 -0002537 
r503615 -.002428 
r502881 -.002147 
r502245 -.ooia25 
l 501713 -0001502 
0501281 -*001202 
r500940 -.000937 
l 500678 -.000713 
r500480 -.000531 
0500334 -.000387 
0500229 -.000276 
r500154 -.000193 
l 500103 -*000133 
.5ooo68 -.000089 
l 500044, -.000059 
.500029 
.500019~ 

-.000038 
-.000024 

l 500013~-.000015 
b 500009i -.000009 
.50,0006i 
.500005' -.000006 -.000003 
*500004~-0000002 
0500004 j -.000001 
a 500004 -.000000 

f”! 0 8’ ,” 

-.000348 r951253 r040862 -.028438 
r000042 b957437 .036495 -.026160 
.000350 r962951 r032486 -.023970 
r000587 r967851 0028820 -.021878 
r000762 .972191 .025480 -.019890 
r000965 b979390 l 019711 -,016244 
.001022 1984922 (015035 -.013056 
,000984 .989113 to11307 -.010325 
.000889 b992243 r008381 -.008033 
r000766 l 994547 r006123 -.006149 
r000634 .996219 .004408 -1004629 
.000509 b997414 r003126 -,003429 
b000396 r998256 l 002185 -.002498 
l 000300 .998841 .001504 -.001790 
.000222 b999240 .001020 -.001262 
.000160 .999509 .000681 -.000875 
.000113 1999688 r000448 -r000597 
r000078 .999804 b 000290 -.000400 
.000053 1999879 ,000185 -.000264 
.000035 b999927 r000116 -.000171 
.000023 b 999957 r000072 -.000109 
l 000015 .999975 .000044 -*000069 
.000009 r999986 r000026 -*000042 
.000006 b999993 ,OOOQ16 -0000026 
0000003 .999996 r000009 -.000015 
.000002 l 999999 *000005 -.000009 
l 000001 .oooooo .000003 -.000005 

r98591 
r98821 
r99016 
b99182 
.99323 
b 99540 
.99692 
r99796 
r99867 
b99915 , 
.99946 
r99967 
b 99980 
.99988 
b 99993 
.99996 
.99998 
* 99999 

1.00000 
1.00000 
1.00000 
1.00001 
1.00001 
1.00001 
l*OOOOl 
1.00001 
1.00001 

PU/Pek 
1*01054 
1.00969 
1.00885 
1.00803 
1.00723 
l'rOO576 
1.00449 
1.00343 
1.00256 
1.00188 
1.00136 
1*00096 
1.00067 
lb00046 
1*00031 
1*00021 
1*00014 
1*00009 
1.00006 
1*00004 
lr00003 
1.00002 
1.00001 
1.00001 
1, 00~001 
1.00001 
lrOOOOl 



TABLE XI.- T,/T, = 2, f, = -0.5, Eu = l/3 

rl f 

b 000 -.50000 
,005 -.49999 
,010 -.49998 
r015 -.49995 
l 020 -.49992 
9025 -.49988 
.030 -.49982 
.040 -*49968 
,050 -.49950 
,060 -.49929 
b 070 -a49903 
,080 -.49874 
,090 -.49840 
,110 -.49763 
,130 -.49670 
r150 -.49563 
l 170 a.49441 
,190 -.49305 
,210 -.49154 
,250 -.48812 
,290 -,48415 
,330 -.47966 
,370 -.47465 
,410 -.46914 
l 450 -.46314 
,530 -*44975 
,610 -.43457 
,690 -.41769 
,770 -*39922 
,850 -.37925 
,930 l.35785 

1.010 e.33512 
lr170 -,28593 
1.330 -.23228 
1,490 -,17467 
1.650 -.11357 

f' 

* 000000 
r002006 
l 004004 
r005997 
bOO7982 
r009961 
.011933 
.015858 
b019757 
r023629 
r027475 
r031296 
r035091 
l 042605 
.050018 
r057331 
.064546 
l 071663 
r078685 
a092444 
*lo5832 
.118857 
.131528 
t143852 
9155839 
l 178823 
l 200558 
l 221084 
r240463 
.258740 
l 275990 
* 292239 
l 321946 
.348225 
.371407 
r391797 

f" f"' 

b401790 -.268963 
b400447 -1268158 
,399ioa -.267355 
.397774 -*266556 
.396443 -.265760 
r395116 -.264967 
b393793 -.264176 
b391159 -.262605 
l 388541 -.261044 
9385938 -.259496 
.383351 l.257959 
.380779 -.256432 
.378222 -.254917 
b373154 -,251918 
9368145 -.248961 
l 363195 -*246045 
.358303 -.243167 
t353463 -.240328 
.348690 -,237525 
.339299 -*232026 
r330126 -*226663 
r321165 -.221429 
r312410 -.216316 
r303858 -*211320 
.295503 -.206436 
l 279369 -,196982 
r263975 -,187923 
~249291 -.179232 
.235289 -.i70886 
r221941 -.162868 
l 209222 -.155161 
b197107 -.147753 
r174599 -,i33789 
.154238 -.120900 
a135857 -*lo9025 
r119299 -.09aio5 

e 

.oooooo 
r001089 
l 002178 
.003267 
b004357 
b005447 
l 006537 
r008719 
.010901 
r013084 
rO15268 
.017454 
r019640 
,024016 
r028396 
.032780 
.037169 
r041561 
r045957 
.054761 
r063579 
,072412 
,oai259 
r090118 
.098990 
.116765 
.134577 
.i524ia 
.170276 
b188143 
.206007 
.223857 
r259468 
.294878 
.329987 
r364694 

8’ 

(217754 
(217807 
r217859 
b217912 
(217964 
.218017 
r218069 
r218174 
r218278 
r218383 
r218487 
.218591 
(218695 
r218901 
b219105 
r219308 
r219508 
r219706 
b219901 
r220281 
r220647 
b 220997 
r221329 
r221641 
b221931 
r222441 
r222846 
b223137 
r223305 
r223340 
r223237 
.222990 
a222044 
(220478 
r218280 
r215453 

e” 

r010505 
.010505 
0010503 
.010501 
r010498 
b010493 
r010488 
b010474 
b010456 
0010435 
.010409 
r010380 
to10347 
l 010270 
r010178 
b010072 
b009952 
r009818 
r009671 
b009339 
r008956 
.008527 
.008052 
b007534 
r006975 
b005744 
b004375 
r002883 
.001283 

~.000409 
m.002179 
~.004015 
..007830 
l r01175a 
~b015711 
m.019612 

u/ue 

b 00000 

.00201 

.00401 
r00602 
boo802 
.01002 
r01201 
r01600 
b01997 
r02394 
r02789 
~03184 
r03578 
r04363 
b05144 
r05921 
.06694 
r07464 
r08230 
bO9751 
r11256 
r12746 
.14222 
.15682 
r17127 
b19971 
.22755 
r25478 
r28141 
b30743 
r33285 
r35766 
b 40548 
b45091 
b49397 
r53468 

W/P&e 

l 00000 

.00401 

.00801 
b01199 
r01596 
.01992 
r02387 
r03172 
bO3951 
r04726 
bO5495 
r06259 
.070ia 
r08521 
.10004 
.11466 
b12909 
b14333 
b15737 
.18489 
l 211&6 
r23771 
.26306 
.28770 
r31168 
(35766 
r40112 
r44217 
.48093 
b51750 
r55198 
r58448 
r64389 
.69&45 
r74281 
.78359 

f 



TABLE XI.- Te/T, = 2, fw = -0.5, Eu = l/3 - Continued 

7 f f' f" f"' e 8' e" 4% PU/PeUe 

1.810 -.04943 r409672 b104415 -.088088 r398900 b212011 -Do23393 b57309 l 81934 
1,970 b01740 .425291 .091065 -,078922 .432506 .207977 -.026998 .60923 b85058 
2*130 b08656 r438888 to79117 -.070553 .465422 .203384 -.030377 r64316 r87778 
2.290 r15775 .450677 0068448 -.062923 r497561 .i98270 -*033493 .G7492 r90135 
2.450 r23069 l 460854 l 058943 -.o56000 b528844 b192681 -ho36316 l 70457 r92171 
2.610 b30514 .469595 b050494 -1049713 r550197 a186666 -.038823 r73219 b93919 
2.770 r38089 l 477063 r043003 -*044019 r588557 r180276 -.040999 r75784 b95413 

r027324 '-r019844 r99240 iboo 
r972639 ' a024285 



TABLE XI.- T,/T, = 2 , f, = -0.5, ti = l/3 - Concluded 

f 

7.890 2.95694 
8.210 3.11743 
8.530 3.27780 
8.850 3r43806 
9,170 3r59826 
9#490 3.75840 
9,810 3.91849 

LO*130 4.07856 
10,450 4.23861 
~ob770 ha39864 
11.090 4r 55866 
Llb410 4.71867 
11.730 4.87868 
t2.050 5.03869 
12.370 5.19870 
12.690 5r35870 
L3bOlO 5.51871 

.501766 
0501328 
a500981 
.500713 
.500510 
b500359 
.500250 
l 500172 
.500118 
a 500080 
b500055 
r500039 
r500028 
r500021 
.500017 
r500015 
.500013 

13,330 5.67871 .50001? 
13,650 5.83872 b500012 
13.970 5.99872 l 500012 

I’ 

-.001526 
-*001221 
-.000954 
-*000730 
-.000546 
-.000401 
-*000288 
-.000203 
-.000141 
-.000095 
-.000063 
-.000041 
-.000026 
-.000016 
-.000010 
-.000006 
-.000003 
-*000001 
-*000000 

l oooooo 

.001006 
.000897 
r000769 
l 000637 
r000512 
.000401 
r000306 
,000228 
.000166 
.000119 
.000083 
.000057 
r000038 
r000025 
roO0016 
.OOOOlO 
r000006 
.000004 
l 000002 
rOOOOOl 

e 

r988987 
b992079 
a994378 
.996064 
.997281 
r998147 
r998754 
b999173 
b 99945,9 
r999650 
r999776 
r999858 
b999911 
,999944 
.999964 
r999977 
r999985 

r9999a9 
b999992 
r999993 

8’ 

.011115 
r008323 
a006143 
r004467 
boo32ol 

too2260 
b001571 

a001076 
.000726 
.000483 
r000316 
.000204 
.000129 
.000081 
.000050 
.000030 
r000018 

.OOOOll 
a 000006 
.000003 

0” 

-.009795 .99801 
-.007713 .99868 
-.005974 b99915 
-*004550 b99945 
-.003409 .99966 
-#00~512 b 99979 
-.001820 r99988 
-.001298 b 99993 

-.000910 .99996 
-.000627 b 99999 
-boo0426 1.00000 
-.000284 1.00001 
-.000186 1.00001 
-.000120 1*00001 
-.000076 1.00002 
-.000048 1.00002 
-.000029 1.00002 

-.000018 1.00002 
-#000010 1*00002 
-.000006 1.00002 

-- 
‘i- 

I 

w/we 
lb00353 
1.00266 
1.00196 ' 
1.00143 
1.00102 
1.00072 

1*00050 TV lb00034 
1.00024 
1.00016 
1.00011 ~ 
1.00008 
1.00006 
1*00004 
1.00003 
1*00003 
1*00003 

1.00003 
1.00002 I 
1.00002 



tl f 

,000 1.00000 
,005 1 .OOOOO 
8010 -.99999 
r015 -.99997 
b020 -899995 
a025 -499992 
b030 -899988 
,040 -.99979 
.050 -.99967 
r060 -.99953 
b070 -.99936 
,080 -a99917 
,090 -.99895 
.llO -.99843 
,130 -.99781 
,150 -.99709 
0170 -899627 
,190 -099534 
r210 -899432 
,250 -.99198 
b290 -a98925 
b330 -098613 
b370 -898262 
r410 -097874 
b450 -097448 
,530 -.96486 
r610 -a95379 
.690 -094133 
b770 -.92750 
b850 -.91234 
r930 -889590 

1.090 -. 85933 
1.250 -.81809 
1.410 -.77251 
1.570 -072291 
1.730 -.66961 

f' 

.OOOOOO 
l 001309 
r002617 
8003923 
.005228 
r006531 
r007832 
r010430 
.013022 
.015606 
r018185 
.020757 
l 023322 
.028432 
r033516 
r038573 
r043604 
.048607 
.053583 
.063452 
0073210 
~082856 
r092388 
.101806 
r1111oe 
r12936C 
.14713& 
a164432 
r18123S 
.19755? 
r21337C 
r243501 
r271625 
.29775C 
r321903 
0344115 

TABLE XII.- Te/Tw = 2, fw = -1.0, Eu = l/3 

f" 

r262042 
0261722 
a261401 
r261079 
r260757 
.260435 
.260111 
r259463 
r258813 
r258160 
r257505 
a256848 
.256189 

'r254864 
0253530 
r252187 
r250836 
.249476 
r248109 
r245348 
r242556 
b239734 
r236881 
l 2340OCI 
r231092 
b225199 
r219214 
.213147 
0207012 
.200821 
r194588 
r182050 
r169509 
r157075 
r144851 
0132933 

f”’ 8 

-.064013 8000000 
-.064128 .000510 
-.064243 .001020 
-.064357 r001532 
-.064471 .002044 
-.064585 .002558 
-.064698 r003072 
-a064925 r004104 
-.065151 r005140 
-9065375 .006179 
-0065598 r007223 
l.065821 r008270 
-.066042 8009322 
m.066481 .011437 
-.066915 r013567 
-.067344 bO15714 
-0067768 0017876 
-.068186 r020055 
-8068599 r022249 
-.069407 r026687 
-.070189 r031189 
-8070944 r035756 
-.071671 .040389 
-.072368 .045087 
Y.073033 r049851 
-0074263 .059577 
-0075351 r069566 
-0076288 .079819 
-.077066 8090333 
-.077678 .101108 
-.078121 r112139 
-0078487 .134954 
-.078161 r158737 
-.077163 r183432 
-.075537 .208968 
-.073348 r235266 

8’ 

.101823 
r102017 
.102210 
0102405 
.102599 
8 102793 
0102986 
a103378 
r103769 
r104161 
0104554 
r104947 
0105341 
r106132 
.106926 
r107723 
al08522 
0109324 
r110128 
b111744 
.113368 
r114999 
0116636 
r118278 
r119923 
.123220 
a126515 
r129800 
0133062 
r136291 
(139476 
0145671 
b151557 
b157051 
(162075 
r166556 

8” 

0038705 
r038750 
8038795 
a038839 
r038883 
r038927 
(036970 
8039056 
b039140 
8039223 
8039304 
r039364 
r039463 
r039615 
r039760 
8039900 
r040033 
0040160 
r040260 
r040500 
r040692 
0040656 
8040990 
b041095 
0041169 
r041223 
r041147 
b040939 
8040595 
r040114 
0039495 
r037842 
0035650 
r032946 
r029772 
0026183 

J-due 

0 00000 
bOO131 
000262 
r00393 
000524 
r00655 
000786 
r01047 
001309 
r01570 
r01832 
r02093 
.02354 
002676 
003397 
r03918 
r04438 
.04?58 
a05477 
r06515 
r07549 
a08582 
009612 
010640 
.11665 
r13707 
015737 
017756 
r19761 
021753 
r23730 
027636 
b31474 
r35237 ,: 
~38917 

PU/P& 
8 00000 
000262 
r00523 
000785 
r01046 
r01306 
001566 
.02086 
r02604 
r03121 
r03637 
004151 
004664 
r05686 
r06703 
b07715 
r08721 
r09721 
010717 
r12690 
.14642 
r16571 
r18478 
r20361 
b22222 
a25872 
029428 
.32866 
r36248 
r39511 
r42674. 
r48700 
054325 
b 59550 
r64380 

r42508 r68824 ,, 



TABLE XII.- Te/T, = 2, f, = -1.0, Eh = l/3 - Continued 

I 7 
/ 

I/ 1.890 
/ 2.050 
1 2.210 

2.370 
2.530 
2.690 

: 2.850 
' 3.010 

3.170 
3.330 
3.490 
3.650 

/ 3.810 
! 39970 
I 4.130 

4.290 
4.450 
4.610 
4.770 
4.930 
5.090 
5.250 
5.410 
5.570 
5.730 
5.890 
6.050 
6.210 
6.370 
6.530 
6.690 
6.850 
7.010 
7.170 
7.330 
7.490 

P I I 

-861290 8364460 
-855308 w 382993 8110340 
-849043 ! 8399797 a099795 

1 -842523 
-835773 
-828816 
-.21677 
0.14374 
-806928 

800643 
806324 
r16099 
823955 
831881 
839864 
847895 
855966 
864069 
872197 
880344 
868506 
896676 

1.04852 
1.13031 
1.21209 
1.29385 
1.37556 
1.45721 
1.53879 
1.62028 
1.70170 
1.76302 
1.66425 
1.94539 
2.02644 
2.10740 

8414957 8069813 
8426566 
r440726 
r451529 
8461075 
.469464 
r476790 
.483145 
.488616 
8493292 
8 497247 
8500557 
8503291 
r505514 
r507284 
8508657 
8509683 
8510408 
8510673 
.511117 
8511174 
.511075 
r510847 
8510516 
.510103 
8509627 
8509107 
8508556 
8507987 
8507411 
8506836 
.506275 
.505729 

8060425 
.071648 
8063491 
8055948 
.049010 
8042660 
8036873 
a031625 
r026887 
a022628 
8018816 
8015425 
a012416 
8009768 
r007446 
8005425 
8003677 
8002179 
a 000906 

l .000163 
~,001049 
~8001771 
*.002348 
m.002795 
*.003129 
b.003363 
..003511 
m.003566 
*t 003598 
m.003556 
.*003474 
*.003356 

0 

-0070669 0262234 
-a067587 .?89771 
-,064187 $!317768 
-.060556 r346113 
-.056776 o 374689 
-.052921 *403377 
-a049056 a432060 
-.045236 8460623 
-.041506 0486952 
-.037903 .516941 
-.034454 .544468 
-.031176 .571498 
-.028064 o 597884 
-.025165 8623568 
-.022479 r648480 
-.019967 8672559 
-.017645 8695752 
-.015507 .716017 
-.013545 8739318 
-.011752 a 759629 
-.010119 r778933 
-8006636 8797220 
-.007296 .614486 
-.006069 8630736 
-.005006 l 845980 

-.004040 0860234 
-.003182 r873518 
-.002425 8885859 
-.001761 8897287 
-.001183 r907834 
-.000685 r917536 
-.000259 8926432 

r000099 8934562 
.000397 r941966 
r000639 a 946687 
r000632 r954767 L 

0’ 

(170435 
8173659 
8176189 
r177999 
8179074 
(179409 
t179012 
8 177902 
.176103 
.173650 
r170583 
8166950 
8162798 
.156182 
r153155 
r147775 
.142096 
r136173 
r130062 
r123614 
8117478 
r111102 
r104731 
8096404 
no92160 
8086032 
0060052 
8074245 
8068635 
r063240 
a056079 
r053162 
.048499 
6044098 
8039961 
a036069 

8022241 
.018018 
r013587 
r009024 
r004403 

-.000204 
-.004733 
-8009125 
-.013326 
-8017292 
-8020988 
-.024383 
-9027456 
-803019'1 
-.032580 
-.034619 
-8036311 
-8037660 
-8038678 
-8039376 
-.039771 
-.039880 
-8039723 
-.039320 
-.030694 
-.037868 
-8036662 
-8035701 
-8034407 
-.033002 
-8031507 
- 0029943 
-.028330 
-,026685 
-0025027 
-.023370 

046003 
a49397 
m52684 
055858 
058915 

~ r61850 
864662 
067346 
069901 
r72326 

~ r74621 
876786 
878822 
860732 
.82516 
r84178 
085723 
067152 
r88472 
r89665 
r90796 
r91815 
892741 
893562 
a94343 
a 95029 
r95646 
896198 
896691 
r97129 
a97517 
897860 
.98162 
898426 
r98657 
898856 

872892 
a 76599 
* 79959 
.62991 
r85714 
888145 
490306 
892215 
a93893 
895358 
,96629 
b97724 
496656 
r99449 

1.00111 
1.00656 
1.01103 
1.01457 
1.01731 
1.01937 
lb02082 
1.02175 
1.02223 
1.02235 
1.02215 
1.02169 
1.02103 
1.02021 
1.01925 
1.01821 
1.01711 
1.01597 
1.01482 
1.01368 
1001255 
1.01146 



TABLE XII.- Te/T, = 2, f, = -1.0, Eu = l/3 - Concluded 

f f' f" f”’ 0 8’ 9” PU/PeJ-k 

7.650 2.18828 b505203 -.003210 r000980 8960250 to32482 -0021730 b99032 
7.810 2 826907 r504702 -.003044 r001089 .965175 bO29134 -.020119 .99183 
7.970 2b34978 .504230 -.002664 r001163 I969586 r026041 -8016549 899312 
8.130 2 843042 r503786 -8002674 0001206 b973522 (023196 -.01702? b 99423 
8.450 2.59150 .502993 -.002283 r001220 r980122 r018211 -8014173 b99599 
8.770 2b75235 8502324 -8001901 0001160 0985269 r014095 -8011599 r99725 
9b090 2.91300 b501774 -8001546 8001053 r989226 8010755 -0009335 r99814 
9b410 3.07350 8501331 -.001229 r000921 b992223 b 006086 - 8007388 099876 
9.730 3.23387 b 500982 -8000957 .000779 8994462 bOO5994 -.005751 .99919 

10.050 3.39414 8500714 -.000730 r000641 8996110 b004377 -.004402 899948 
10.370 3b55433 b500511 -.000546 8000513 8997305 8003149 -.003313 899967 
10.690 3671447 r500360 -8000401 .000400 8998159 0002233 -.002453 e99980 
11.010 3 b87456 r500251 -.000289 .000305 .998760 8001559 -.001766 a 99988 
11.330 4.03463 8500173 -.000204 r000226 8999177 r001073 -boo1279 8 99993 
11.650 4.19466 .500118 -.000141 r000166 .999461 boo0727 -0000901 b va997 
11.970 4.35471 r500060 -.000096 8000119 0999653 r000485 -.000624 b 99999 

1.01041 
1.00940 
1.00646 
1.00757 
1.00599 
1.00465 
1.00355 
1.00266 
1.00196 
1.00143 
1.00l.02 
1.00072 
1.00050 
1.00035 
1.00024 
1.00016 

12.290 4.51473 r500055 -.000064 r000083 e999780 r000319 -.000425 1.00000 1.00011 
12.610 4b67475 r500036 -.000042 8000057 r999863 r000206 -.000285 1.00001 1.00008 
120930 4.83476 .500027 -.000027 r000038 .999916 r000132 -.000168 1.00001 1.00005 
13.250 4.99476 b500021 -0000017 rOO0025 8999950 r000083 -8000122 1.00002 1.00004 
13.570 5.15477 .500016 -.000010 .000016 8999971 .000051 -.000078 1.00002 lb 00003 
13.690 5.31477 b500014 -.000006 0000010 8999964 0000031 - 4000049 1.00002 lb 00003 
14.210 5 847478 r500012 -0000003 .000007 b999992 0000019 -8000030 1.00002 1.000'02 
14.530 5.63478 b500012 -8000002 .000004 8999997 .OOOOll -.000016 1.00002 1.00002 
14.850 5 879479 8500011 - .000000 .000002 8000000 r000006 -8000011 1.00002 1.00002 
15.170 5.95479 l 500011 .oooooo .OOOOOl ,.000001 0000004 -.000006 1.00002 1.00002 



TAECE XIII.- T,/T, = 4.0, fw = 0, Eu = l/3 

rl f f' f" f"' f3 0' e" u/ue pu/peue 

l ooo b 00000 .000000 .487475 -1.532746 * 000000 b 367075 -8343597 8 00000 b 00000 
8005 800001 0002418 b479907 -1.494653 r001831 ~365370 -.338553 800243 to0967 
.OIO 400002 8004799 4472526 -1.457879 ~003654 ~363689 -4333635 800485 to1920 
8015 .00005 .007144 r465326 -1.422367 ~005466 ~362033 -8328838 to0726 902858 
8020 .OOOlO 8009453 ~458301 '-1.386062 ~007274 1360401 -8324156 800966 803781 
8025 .00015 ~011727 8451444 -1.354911 .009072 r356791 &.319592 401205 804691 
to30 , .00021 to13966 .444750 n-1.322865 r010862 4357205 -.315134 to1442 805587 
to40 .00037 ~018350 r431829 ~-1.261900 .014416 4 35409-f -43065% 801914 807340 
8050 ~00056 ~022606 .419499 -1.204820 8017944 b351073 -4298329 ro2382 4 09042 
8060 to0083 8026742 ~407721 -1.151311 8021440 ~348129 -8290496 802646 ~10697 
to70 boolll r030762 4396462 ;-1.101089 8024907 .345262 -.283011 803306 .12305 
~060 800144 8034673 8385689 -1.053900 .028346 b 342467 l.275853 803762 813869 
8090 ~00181 a038478 b375374 ~-1.009511 to31757 4 339743 -.269003 to4214 4 15391 

DllO boo265 8045789 r356012 / -.926306 8038499 ~334494 -8256154 bo!i108 818316 
8130 boo364 ro52728 8336183 -.656012 ~045138 b 329490 -4244335 to5987 r21091 
4 150 800476 to59325 ~321720 -8791400 r051660 4 324714 -8233436 ~06652 ~23730 
8170 rOO601 8065605 b 306482 -.733450 r058126 4 320147 -8223358 to7705 826242 
8190 r00736 4071592 4292343 -.681301 ~064487 8315775 -.214020 808544 .28637 
t210 400887 ~077306 r279196 -.634224 r070760 b 311582 -8205348 r09372 b 30922 
,230 401047 8082766 e266945 -.5916O0 0076951 4 30755-f -8197278 b 10187 ~33106 
r250 r01218 8087989 ~255506 -.552900 .083064 ~303687 -8189753 4 10991 835196 
8270 4 01399 8092991 8244805 Or517669 .089100 e299963 -8182724 ~11785 r37196 
8290 801590 r097786 .234778 -8485515 8095063 8296375 -8176147 ~12567 839114 
8310 .01790 8102386 8225367 -.456101 .100956 8292915 -.169962 4 13340 b 40954 
b330 801999 ~106604 8216518 -.429131 4 106780 b 269574 -.164195 ~14102 042722 
4350 to2217 8111050 r206187 -4404349 8112539 4 286345 -.158755 ~14854 144420 
4370 to2443 8115135 .200331 -.381532 4118235 ~263221 -9153633 b15597 r46054 
8390 802677 8119066 8192914 -,360482 8123669 r280197 -8148804 816331 847627 
0410 to2919 ~122854 r185901 -.341027 r129443 1277267 -.144245 ~17056 b49142 
8430 to3169 8126505 8179263 -.323013 8134960 8274426 -.139937 ~17772 850602 
4450 4 03425 4 130027 8 172972 -8306306 8140421 4 271668 -.135860 ~16480 852011 
b470 803689 8133426 8167003 l.290786 .145827 e268990 -,131998 b 19180 853370 
8490 803959 r136709 ~161333 l.276345 l l51181 ~266387 -.128336 ~19871 ~54684 
4530 804518 r142948. 4150812 -.250332 ~161736 b 261392 -8121555 821231 b 57179 
b570 805102 ~148787 ~141263 -8227619 r172096 4 256654 -.115421 ~22560 b59515 
~610 805708 ~154261 8132565 -.207685 r182271 ~252150 --r109651 .23e61 861704 



TABLE XIII.- Te/T, = 4.0, f, = 0, Eku = l/3 - Continued 

t7 f f' f" f"' 0 8' 0" 4% PU/PeUe 

~650 r06336 .159402 .124616 -.190104 8192271 a247859 -blob776 825135 863761 
4690 to6983 8164239 b117330 me174530 r202103 ~243762 -8100139 ~26362 865696 
,730 407649 8168796 ~110631 -8160676 r211774 ~239843 -a095868 ~27604 e67519 
b770 ~06333 8173096 ~104456 -.148304 8221292 4 236087 -to91961 826801 r69239 
~810 to9034 .177159 0098749 -8137214 .230663 ~232460 -to68381 b29975 870664 
4850 409750 ~181002 to93464 -.127241 ,239892 8229013 -1065056 831126 b72401 
l 890 r10481 8164641 0086557 -.118242 .246986 ~225673 -to81977 832256 ~73856 
.930 ~11227 r108091 8083993 -.110099 .257948 4222451 -,079121 ~33364 r75236 
8970 l ll966 l l91365 8079739 -.102708 ~266783 b219340 -to76465 834452 876546 

1.010 812757 b194474 r075767 -.095962 l 275496 ~216332 -to73992 ~35520 877790 
lr050 b13541 b197430 ~072053 -8089846 b284091 8213419 -.071684 836569 e76972 
1.090 b14337 .200241 8068573 -.084234 .292571 4210595 -ro69526 837600 880097 
1.130 815143 r202916 ~065306 -8079091 8 300940 b 207855 -.067505 ~38612 ~81167 
1.170 815960 8205469 r062240 m-8074366 r309201 4 205193 -6065609 ~39606 ~62187 
1.210 816787 r207900 to59353 '-.070016 ~317356 b 202605 -a063629 b40583 863160 
14290 ~16466 ~212433 b 054069 -.062296 8333364 4197631 -ro60576 842488 4 84973 
1.370 820185 ~216566 r049356 l-r055685 8348984 8192903 -to57661 444330 ~86626 
1.450 b21932 r220343 4045135 -.049981 8364234 b 188394 -4055092 ~46111 ~88137 
1.530 823709 8223799 8041339 -.045031 r379132 .180081 -8052764 847835 869520 
1.610 825512 l 226967 0037913 -.040711 r393692 4 179946 -,050662 b49503 ~90787 
1.690 427340 r229874 ro34611 -,036922 r407928 4 175970 -to48756 .51119 891950 
1.770 429190 ~232544 to31994 -.033562 ~421651 ~172140 -.047021 852684 893016 
lb850 431060 4235000 ro29428 -.030625 b435474 b 168443 '8045434 r54201 894000 
1.930 832949 b 237259 4027085 -8027996 ~448805 ~164867 -to43976 ~55671 4 94904 

2.010 934856 .239339 .024941 -to25651 r461855 8161403 -to42637 e57096 495735 

2.090 ~36776 ~241254 8022974 -.023550 8474633 b 156042 -to41398 856476 896502 
2.170 038715 0243019 to21167 -.021662 r467145 4154777 -.040250 r59817 ~97207 
2.250 ~40666 .244645 to19503 -to19961 b499399 ~151600 -.039lal ~61117 497656 
2.330 r42629 8246143 to17969 -.016423 r511403 ~148506 -4038164 862378 898457 
2.410 844604 8247523 ~016552 -.017029 ~523162 .1454av -8037251 863601 8 99009 
2.490 l 46589 8248794 8015241 -to15762 8534663 8142544 -8036376 4 64787 899516 
2.650 850569 r251040 r012901 -to13554 ~557032 t136855 '-8034773 067055 1.00416 
2.810 854621 ~ b252939 ~010664 -.011705 .578490 r131406 ,-4033336 ~63191 1.01176 
2.970 r58661 ' ~254536 8009140 -*010144 b 599094 8126180 ;-8032036 bf1201 1.01815 
3.130 ~62765 0255876 8007626 -8008817 ~618876 ~121150 -8030851 b73094 1.02351 
34290 466666 8256989 r006306 -.007661 8637,672 ~116302 -to29756 e.74877 1.02795 



TABLE XIII.- T,/T, = 4.0, f, = 0, Eu = l/3 - Continued 

7, f 
7 

f' !f"I f"' 0 j 8' 62" u/ue PU/P& 
1 

3.450 .70987 l 257904l l 005159 -6006704 r656104 0111624 -a028738 a76554 lr03162 
3r610 075120 .258&d a004156 -4005858 r67-3600 ~ 0107103 -8027783 a78132 lr03459 
3.770 a79263 a2592411 .00327? -.005123 1690384 ~ a102730 -0026883 079617 lr03696 
3r930 r83415 .259703 r002511 -,004481 r706481 to38498 -a026027 081013 1003881 
4.090 a87573 r260050' 0001840 -rO03918 r721911 b094399 -0025210 a82325 1.04020 
4.250 r91736 a260296 r001254 ,-eO03423 0736696 b090429 -8024425 a83557 , la04118 
4.410 ; (95902 a260455 r000742 -a002987 4750855 r086582 - a023668 a84715 lb04182 
4D570 lr00070 a260537 .000296 
4r730 1.04239 l 260553, -*000092 

j-r002600 .764408 ro82854 -bo22935 a85801 la04215 
i-r002257 .777374 b079242 -b022223 m86819 1.04221 

5.050 1 b12575 r260418 i -rooo719 1 -a001681 
-boo1181 I -boo1223 

a801618 b072351 -ro20853 a88668 la04167 
5,370 1 b20904 r260110 r823725 ro65890 -to19541 a90289 1.04044 
56690 1 b29221 r259676 -r001511 : -6000857 r843831 b 059840 -a018278 a91704 lr03870 
6rOlO 1.37522 9259154 -a001737 I -.000564 r862065 a054188 -a017058 r92938 la03662 
6r330 1 r45806 a258574 -a001879 ,878552 rob8919 -4015878 l 94008 1 b 03429 

6a650 1 b%070 .257959 -a001953 
1-b000330 

-,000144 r893413 bo44021 -b014737 b 94935 la03184 
6r970 1 t62315 b25i.329 -boo1975 ,000004 a906764 ro39483 -bo13634 b95734 lb 02932 
7,290 1 b 70540 .256700 -moo1955 r000119 a918719 r035291 -0012572 r96420 la02680 
7b610 lb78744 a256082 -.001902 r000206 a929386 b031433 -boll551 a97008 lb02433 

7b930 lt86929 e255485 -boo1825 r000272 0938870 r027894 -b010573 b9-?509 1.02194 
8r250 lb95095 r254916 -boo1730 boo0319 b947271 to24661 -boo9639 0 97934 1.01966 
8*570 2aO3244 b 254379 -r001622 boo0350 r954684 bo21720 -a008753 a98293 lb01752 

8r890 2r11376 a253878 -boo1507 rooo369 ,961201 b019054 -a007915 r98596 lb01551 

9b210 2b19493 b25341.5 -boo1388 boo0376 a966907 8016649 -0007126 b98850 la01366 
9b530 2b27595 b252991 -boo1267 a000375 r971882 bo1ft488 "boo6387 b 99062 la01196 

.ob170 2 r43762 b252255 -r001033 boo0354 b979940 ro10835 - boo5063 l 99384 1.00902 

.ob810 2t5988? r251664 -boo0818 boo0315 r985917 boo7966 -boo3938 b 99602 lb 00666 

.1*450 2 a'75978 b251202 -a000631 boo0269 r990276 boo5755 - bOo3004 6 99748 lb00481 

.2r090 2 b92043 ~250850 -r000474 r000221 by93398 boo4084 -boo2247 e 99843 lr00340 

.2b730 3408088 a250589 -boo0348 boo0176 b995595 a002845 -0001647 b99905 la00236 

.3b370 3r24120 r250400 -r000249 ,000135 r997112 boo1946 -ro01,&83 b 99943 la00160 

.4.010 3840141 r250266 -.000174 .000101 .998141 boo1307 -boo0833 b99967 lb00106 

.4r650 3r56155 b250174 -a000118 r000073 ,998827 rooo861 - boo0574 r99981 lb00070 

.5b290 3.72164 a250111 -a000079 boo0052 r999274 boo0557 -boo0387 b 99990 lb00045 

.5b930 3488169 a250070 -boo0051 boo0035 r999561 BOO0353 -,000256 b99995 la00028 

.6r570 4bo4173 b250044 -boo0033 b000024 b999742 boo0219 -t000166 b99998 lb00017 

.7.210 4.20175 0250027 -r000020 .000016 a999853 boo0134 -,000105 lbOOOOO lrOOOll 



7.850 
,8@490 
.9r130 
9.770 
'0.410 

f 

r.36177 
+a52177 
he68178 
~084178 
j.00179 

TAELE XIII.- Te/T, = 4.0, f, = 0, Eu = l/3 - Concluded 

f' 

.250017 
a250010 
b250007 

6250005 
.250004 

f" 

rOOOOlO 
a000006 
booooo4 

b000002 

rOOOOOl 

8 

.999920 
r999960 
r999983 
a999997 
r000004 

boo0027 

b000015 

rooooo8 

b00002Li 

boo0014 

rooooo8 

u/ue 
lr00001 
tbooool 
1.00001 
L.00002 
tboooo2 

ul 
cn 

w/we 
lr00007 .. 
1.00004 
1.00003 
1.00002 
lrOOOOl 



TABLE XIV.- Te/T, = 4.0, f, = -0.5, EU = l/3 

,290 -*48915 i r070112 
l 062684 i 0183356 -bo35031 bO9243 b31120 

r069991 r181984 -ro33631 a10298 r34045 
r077243 ' a180664 -*032350 b11341 636830 



. 

rl f f' f" f”! 0 

1.050 r39276 a169785 r085596 -.083013 ,187226 
1.130 .37891 .176375 r079262 -.075483 ,200289 
1.210 .36456 .162482 .073495 -.068834 ,213218 
1.290 .34973 r188148 r068229 -DO62937 ~226016 
1.370 .33446 .193411 r063408 -.05?686 1238686 

1.450 .31879 
1.530 r30274 
1.610 8.28634 
1.690 ,.26962 
1.770 ,r25258 
lb850 'r23526 
1.930 ,.21768 
2b010 a.19985 
2.090 a.18178 
2b170 'b 16350 
2b330 'b 12634 
2b490 -608848 
2.650 ‘bo4999 

2.810 ~101097 
2r970 ro2853 
3.130 r06844 
3r290 r10871 
3.450 b 14929 
3.610 .19013 
3.770 b2?‘121 

3r930 r27248 
4.090 r31392 
4.250 r35549 
4.410 b39719 

4.570 .43897 
4.730 r48084 
5.050 r56472 
5.370 b 64873 
5a690 .73277 
6rolo .81677 
ha330 m 90068 

6198304 
0202858 
a 207099 
r211052 
b214739 

.218180 

.221392 

.224391 
r227194 
t229813 
b234549 

r238688 
b242303 

.245460 
r248213 
r250608 
r252688 
.254486 
.256036 
r257363 
a 258493 
r2594.46 
r260242 
l 260897 
.261427 
0261844 
r262391 
r262619 
0262595 
r262375 

0058984 
ro54916 
.051167 
.04?707 
bo44506 

r041541 
a038790 
ro36235 
.033857 
r031643 
a027649 
bo24161 

b02110’+ 

.018414 
ro16041 
0013943 
.012083 
.010432 
r008963 
r007654 
r006488 
boo5447 

.004518 

.003688 
rOOZY48 
r002286 
.001171 
rooo288r 

~r000406 
'boo0946 

boo1357 

-.052993 
-r048784 
-a044997 
-.041579 
-.038486 
-.035680 
-.033127 
-.030?99 
-.028671 
-ro26?23 
-bo23293 

-bo20384 
-b017902 

-.015770 
-.013930 
-.012335 
-.010944 
-9009727 
-4008658 
-boo7715 

-.006882 
-.006142 
-.005484 
-.00489? 
-.004372 
-boo3901 

-*003098 
-boo2445 

-.001911 
-.001472 

.251230 
0263650 
r275947 
.288123 
0300180 
.312117 
.323936 
r335637 
r347220 
a358687 
r3t11270 
r403386 
b425035 

r446217 
r466929 
.487172 
r506944 
.526244 
b545071 

.563424 

.581303 
a598708 
r615641 
r632102 
0648092 
r663615 
r693266 
r721081 
r747094 
~771346 
c 793884 

TABLE XIV.- T,/T, = 4.0, f, = -0.5, Eu = l/3 - Continued 

8’ 0” 

1164147 -.021578 
1162445 -.020978 
,160788 -r020469 
1159168 -.020039 
~157580 -.019677 
~156018 -.Ol9374 
1154479 -b019121 

b 152957 - ro18912 
.151452 -b018741 
b149958 -r018602 
r148474 -bolt1492 

,146999 -.018405 
b145529 -ro18340 
b 144064 -ro18292 
0142602 -ro18259 
a139683 -.018230 
(136767 -ro18235 
0133847 -r018265 
r130921 -.018307 
a127988 -.018355 
r125048 -r018403 
b 122100 -r018446 
.1191't5 -,018480 
a 116187 -a018501 
0113226 -r018509 
r110265 -ro18501 
b 107306 -8018476 
b 104353 -a018433 
b101409 -.018371 
bog8476 -.018290 
bog5557 -r018190 
ro89775 -b017934 

r084087 ,-r017604 
r078516 -b017205 

a073082 ,-ro16742 
L t-167807 ‘B 6770 

b26515 

b 28235 
b29921 

r31572 
b33190 

b34776 
r36331 
b 37854 
b 39348 
b40812 

b 42247 

b‘+%%t 

r45033 
646385 
b4771.1 

b 50283 
r52754 
b55127 

r57405 
b59591 

a61688 
b 63698 
a65625 
b6-7471 
l 69238 

b 70928 

b72544 

b 74089 

b 75564 

b76971 
b 78314 

a80811 
b83073 
b85114 
b 86952 

PU/Pek 

r6?914 

r70550 
b72993 
b 75259 
b 77364 
b79322 

b81143 
a 82840 
r84421 
r85896 
r87272 
r88557 
b 89757 
l 90878 

,91925 

.93820 

b 95475 

r96921 
898184 
r99285 

lb00243 

1.01075 
1.01794 
lb02414 

1 b 02945 

lb03397 

1.03778 
lb04097 
lb04359 

lbob!ifl 

1.04738 
1.04956 
lb05047 
1005038 
1.04950 
1.04801 

ul 
cn 



TABLE XIV.- T,/T, = 4.0, f, = -0.5, EU = l/3 - Concluded 

i- 

i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 

rl 

6.650 
6.970 
7.290 
7.610 
7.930 
8.250 
8r570 
8.890 
9r210 
9.530 
9.850 
0.170 
0.490 
0.810 
lb130 

1.450 
1.770 
2.090 
2.730 
3.370 
4.010 
4.650 
5.290 
5r930 

.6.570 
7.210 
7.850 
8.490 
9.130 
9.770 
0.410 
1.050 
1.690 
2.330 

f 

,98444 
1.06804 
1.15144 
1.23464 
1.31762 
1.40038 
lb48293 
1.56525 I 
1.64737 .256294 -.001970 
1.72928 ~255678 -*001873 
1.81101 l 255096 -.001766 
1.89255 .254549 -r001651 
1.97392 ~254040 -.001531 
2.05514 r253569 -.001410 
2r13621 ~253138 -boo1290 

2.21715 ~252744 -.001171 

2 b29797 r252387 -‘boo1057 

2.37868 ~252067 -.000948 
2r53983 ~251526 -.000748 
2.70066 ~251103 s-r000576 
2.86126 .250782 -1000433 
3.02168 b250543 -.000318 
3r18197 ~250370, -.000228 
3r34216 r250247 -.000160 
3.50229 ~250161 -*000110 
3.66238 .250103 -.000074 
3.82243 ~250065 -.000048 
3.98246 ~250040 -.300031 
4r 14248 r250024 -.000019 
4.30249 .250014 -.000012 
4.46250 .250008 -.000007 
4.62251 r250005 -.000004 
4.78251 ~250003 -.000002 
4.94251 ~250001 -bOOOOOl 

f”! 

-.000810 
-.000562 
-*000357 
-.000188 
-.000049 

~000063 
.000154 
~000225 
~000280 
~000321 
boo0350 

~000368 
.000377 
r000379 
.000374 
boo0364 

.000350 
~000332 
.000291 
.000246 
.000201 
boo0159 

.000123 
boo0092 

.000067 
b 00004? 
.000033 
.000022 
.000014 
r000009 
~000006 
.000004 
.000002 
.OOOOOl 

0 

~814761 bo62707 m b900f4 

~834036 ro57-798 DO15029 b9138-f 
.851773 bo53092 DO14373 b92553 

~868038 
a882902 
.896438 
r908719 
bg19821 
r929820 
r938792 
r946810 
.953948 
a960277 
a965867 
b970782 

r975088 

.978842 
r982103 
0987348 
r991202 
r993984 
r995956 
r997328 
a998265 
r998893 
b999307 

r999574 
b999743 

r999848 
r999912 
b999950 

r999973 
b999985 

0999993 

~048602 rO13686 r93584 
rob4336 a012976 ~ b94492 

bo40299 

ro36497 
bO32932 
a029602 
a026508 
a023644 
bo21oQ6 
a018588 
bo16381 
bol’i376 
r012563 
to10933 

b 009473 

boo7019 

.005109 
boo3653 
boo2564 
boo1767 
boo1195 

boo0793 

boo0516 
boo0330 

b 000207 

boo0127 

boo0076 
boo0045 

b ooooi?6 
b000015 

b 000008 

I 
b012249 

boll513 

to10773 

~010036 
ro09308 
boo8593 

r.007897 
- boo7223 

- boo6577 
~b005959 

+boo5374 

‘- boo4823 
-boo4307 

-boo3385 
-boo2607 
1-r001968 
-boo1455 

-boo1054 

- a000748 

:-boo0520 

- boo0354 

-0000236 
-boo0154 

- toooo98 
-r000061 
- roooo38 
- b000023 

-boo0013 

-.000008 

b95290 

b 95987 
b 96595 
b97121 

b97576 
b 97968 
b 98303 
b 98589 
r98831 
b99036 
b99209 

b 99353 

b 99473 

r99656 
b99779 

a99860 
b99913 

b 99947 

b 99966 
r99982 
r99989 
b 99994 

b 99997 

b 99998 
b99999 

.booooo 

.b 00000 

.b00000 

booooo 

PU/P&e 

lb 04607 
1.04380 
lb04129 

lb 03863 
1 b 03590 

1.03315 
1.03042 
lb 02775 
lb02517 

lb 02271 

lb 02038 
lb01820 
lb01616 
1.01428 
lb01255 

lb01098 

lb 00955 

1.00827 
lb00610 
lb00441 
1.00313 
lb00217 

1.00148 
1 b 00099 

lb00065 
lb00041 
lb 00026 
lb 00016 
1.00010 
lb00006 
1.00003 
1.00002 
lbOOOOl 

1.00001 



TABLE Xv.- T,/T, = 4.0, f, = -1.0, Ebu = l/3 

q f f' f" f"! e 8' -9" u/l-k PU/P& 

l ooo ~-1r00000 r000000 .161451 -r075616 0000000 a076403 r020769 b 00000 b 00000 
.005 ~-1*00000 r000806 a161073 -co75535 r000382 a076507 a020767 ,00081 r00323 
0010 -r99999 r001611 l 160696 -0075455 a000765 6076611 6020765 000161 r00644 
r015 -a99998 .002413 .160319 -.075374 r001148 0076714 0020763 000242 l 00965 

,020 -*99997 1003214 .159942 -*075293 r001532 ~076818 ,020760 r00323 r01286 
,025 -.99995 r004013 r159566 -so75211 0001917 0076922 a020757 r00404 r01605 
,030 -r99993 r004810 r159190 -*075129 0002301 0077026 6020755 000484 101924 
,040 -.99987 .006398 0158439 -a074964 l 003073 6077233 0020748 000646 a 02559 
r050 -r99980 a007978 a157691 -r074796 r003846 0077441 r020741 000807 l 03191 
.060 -a99971 l 009552 0156943 -6074630 

-a074461 
1 a004622 r077648 r020733 b 00968 b 03821 

0070 -a99961 r011117 a156198 0005399 a077856 b020725 boll30 804447 
ro80 -t99949 4012675 0155454 -b07’%290 boo6179 a078063 to20716 b01291 b 05070 
r090 -499936 a014226 a154712 -.074118 .006960 0078270 r0?.0706 bo1452 1 r05691 
bllo -b99904 bo17306 0153233 -b073770 r008530 8078684 6020684 4017.75 l 06922 

r130 -899866 r020356 0151761 - b073417 ,010108 r079097 6020659 1 b0209.7 a08142 
,150 -egg823 0023376 0150297 l.073059 oO11694 to79510 r020631 / b02420 bog351 

,170 -,99773 .026368 0148839 -a072696 r013288 I a079922 r020601 bo2742 610547 
,190 -,99717 

1 
r029330 b 147389 -,072327 r014891 6080334 6020567 ro3064 b11732 

a210 -199656 a032263 0145946 -*071954 r016501 ro80745 b020531 r03386 b 12905 
b250 -a99515 a038044 b 143083 - b071194 ro19748 6081565 0020451 r04030 .15217 
b 290 -a99351 a043710 0140251 -r070415 b023027 6082381 r020360 a04673 r17484 
,330 -099165 a049264 b 137450 -0069620 rO26338 0083193 to20258 b05316 b 19706 
4370 -a98957 0054707 r134681 -0068808 a029682 0084002 8020146 005958 .21883 
0410 -.98728 r060039 .131945 -.067982 a033058 a084805 b020024 006599 824016 
0450 -r98477 .065263 6129243 -a067142 .036466 0085603 r019891 007240 e26105 

' ,530 -b97914 a075389 r123940 -.065423 a043378 ro87183 a019596 r08520 030156 
r610 -.97272 a085097 0118776 -8063662 b050415 to88738 8019264 I 609797 034039 
.690 -096554 b 094397 l 113755 -.061865 b057575 4090264 ; 0018896 bLlo-/o b37759 

b770 -895763 ~ b 103302 a108879 - ro60042 a0648561 0018493 ; 
.072256'1 

oO91760 612340 r41321 
r850 -b%902 a111822 a104149 -.058201 bog3222 .018059 b 13606 b 44729 

4930 1 -r93975 / b119969 bog9567 -.056349 .079771 ,I l o94449 bo17595 414868 .47988 
14090 ~ -*91931 4135195 a090848 -a052642 rO95136' rO97384 

.110925 j 
a016585 417378 054078 

1.250 -,89656 b 149072 6082719 -.048974 bog9951 r015482 019868 .59629 
lr410 -r87168 j a161696 a075172 
lr570 -a84488 0173157 a068188 
lr730 -r81633 0183545 .061747 



TABLE XV.- T,/T, = 4.0, f, = -1.0, Eu = l/3 - Continued 

. 

rl f 

1.890 -a78619 
2.050 -.75463 
2.210 -.72178 
2.370 -a68776 
2.530 -465270 
2.690 -451670 
2.850 -r57985 
3.010 -.54225 
3.170 -.50397 
3.330 -b&i509 

34490 l.42567 
3.650 -.38577 
3r810 -.34546 
34970 -b 30477 

44130 -.26376 
44290 -.22245 
44450 -.18090 
4.610 -.13913 
4.770 -.09718 
4b930 -4 05506 
5.250 bO2954 
5.570 r11451 
5.890 r19971 
6.210 b28502 
6.530 b37035 
6.850 445563 
7.170 b 54079 
7,490 8 62579 
7.810 r71060 
04130 a79518 
8.450 r87952 
8,770 6 96361 
9.090 1404743 
94413 1413099 
94730 1.21429 

.obo5c Lb29733 

1' 

b ,,‘1%, ,&id- 

b201434 

r209092 
r215989 
4222190 
.227757 
.232745 
a237211 
.241197 
0244750 
4247908 
a250709 
0253185 
r25536.7 
.257282 
a258955 
l 260409 
.261664 
4262739 
r263651 
r265046 
r265957 
r266474 
a266669 
r266605 
.266336 
.255902 
r265340 
0264682 
4263952 
r263174 
r262364 
4261539 
0260712 
a259893 
b259091 

r050388 
4045411 
r040864 
.036714 
a032933 
a029491 
l 026361 
r023516 
r020932 
r018586 
r016458 
r014527 
.012776 
.011188 
a 009749 
rook3445 
r007263 
a006192 
r005.223 
boo3553 

r002186 
.001077 
r000177 

-boo0546 
~.001122 
m.031574 
'.001921 
'.002181 
*,002367 
'I 002490 
n.002561 
s.002588 
b.002577 
~.002537 
b.002471 

f”’ e 

-.035468 b177735 

-b032505 ,195i89 
-4029730 r212878 
-4027147 4230766 
-r024753 r248820 
-.022543 4257005 
-.020511 6285289 
-.018646 r303639 
-.016940 4322024 
-.015381 .340414 
-.013960 r358778 
-rOl2666 a377089 
-.011488 b395320 

-.010418 .413446 
-.009445 .431441 
-.006560 4449284 
-.007757 .466952 
-,007027 a484425 
-.006364 r501685 
-.005760 r518714 
-r004713 .5520i2 
-.003844 r584206 
-.003122 .615199 
-1002520 r6'%%913 
-4002016 r673287 
-.001594 b700277 

-.001240 r725852 
-,000941 r749996 
-a000690 r772705 
-,000477 r793986 
-r000298 r813855 
-.000148 r832338 
-.000022 r849470 

r000083 .865291 
1000163 r879847 
r000239 .893190 

0’ 

b 103292 
r109859 
!111213 
0112353 
r113281 
.114000 
b 114515 

r114830 
al14951 
a114885 
0114639 
(114222 
r113640 
b 112903 
r112018 
r110993 
r109838 
b 108560 
a 107168 
b105670 
e 102388 
8 098775 
r094890 
8090790 
to86526 
r082145 
6077692 
bo73207 
r068727 
r064285 
bo59911 

0055630 
1051466 
L 047439 
~043564 
r039857 

0” 

r010462 
boo9130 

.007793 
rO06461 
r005144 
4003850 
r002585 
r001356 
4000166 

..000980 

..002080 
-boo3131 

..004131 
l .005080 
ha005976 
*.006820 
m.007612 
*boo8352 
~4009040 
m.009678 
-.010805 
m.011744 
..012504 
-b013096 

*.013532 
a.013825 
..013986 
l ro14026 
Sb013957 
..013790 
..013536 
*.013206 
b.012809 
m.012355 
..011853 
..011313 

829582 
r31939 
r34263 
a36552 
b 38805 
b41019 

043195 
r45329 
r47421 
r49470 
b.51474 

0 53433 
b.55345 

.57211 
0 59029 
b 60799 
b 62520 
064193 
r65818 
067393 
b 70397 
073208 
t75828 
078261 
b80511 
r82586 
4 84492 
b 86235 
r87824 
489268 
a90573 
r91749 
r92805 
4 93749 
b 94589 
a95335 

w/we 

077177 1 
.80574 
r83637 
486395 
r88876 
091103 
e93099 
a 94884 
.96479 
497900 
b99163 

lr00284 
lb01274 
le02147 
1402913 
lb03582 
lb04164 
la04666 
lr05096 
lb05460 
1.06019 
1.06383 
1.06589 
1406468 
1.06643 
1.06534 
1.06361 
1.06136 
lb05873 
1.05581 
1.05269 
1 b 04946 
lrO4616 
1004285 
lb03957 

lb 03637 



TABLE XV.- Te/Tw = 4.0, fw = -1.0, Eh = l/3 - Concluded 

q f f' f" f"' 8 8' 0" u/ue PU/PeUe 

to.370 1.38011 r258314 -.002385 4000295 4905374 4036327 -4010743 495993 1803326 
10.690 1,46265 4257567 -.002283 0000339 r916459 8032983 -b010151 r96571 1.03027 
llrOl0 1.54496 4256854. -4002169 boo0372 4926504 8 029832 -boo9544 r97078 1.02742 
11.330 1 r62704 4255180 -8002046 r000395 bC'35572 8026876 - 8008929 497520 1402472 

11.650 1.70892 0255545 -*001917 .000410 r943726 b024117 -.008313 b97904 lb02218 
11*970 1.79059 0254953 -.001785 .000417 r951028 ro21555 -4007702 898235 1801981 
12.290 1.87209 4254403 -.001651 boo0417 b957542 8019187 -boo-f101 898521 lb01761 

12.610 1.95342 .253896 -.001518 boo0412 r963328 
12b930 2.03459 b253431 -boo1388 r000402 a968447 
13.250 2.11562 4253007 -.001261 r000389 ,972957 
13.570 2.19652 0252624 -.001139 .000372 b976913 
13.890 2.27730 .252276 -.001023 r000352 4980368 
14.210 2035798 r251968 -boo0914 r000331 r983374 
14.850 2.51906 r251447 -4000717 a000285 4988219 
15.490 2.67986 4251044 -.000550 r000238 r991790 
16.130 2.84042 .250738 -m000412 .000193 b994374 
15r770 3ro0082 r250511. -.000302 r000152 r996210 
17.410 3.16103 .250346 -.000217 roOOll6 b997492 

18.050 3.32127 r250229 -.000152 r000087 ,998359 
18.690 3848139 r250148 -.000104 roooo63 4998959 
19.330 3.64146 4250093 -.000070 .000045 .999348 
19.970 3.80151 .250056 -.000046 .000031 r999600 
20.510 3.96154 r250032 -.000030 boo0021 r999760 
2,1.250 ‘kb12155 r250017 -400~019 .000014 .999860 
21.890 4.28156 r250007 -.000012 r000009 r999921 
22.530 4.44156 t250001 -4000007 boooo~6 a999957 
23.170 4.60156 .249997 -.000004 .000003 4999978 
23.810 4.76156 .249995 -4000003 .000002 b999991 
24.450 4.92156 4249994 -.000002 .OOOOOl .999998 
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Figure l.- Velocity profiles for f, = 0. 
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Figure 2..- Velocity profiles for f, = -0.5 
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Figure 3.- Velocity profiles for f, = -1.0. 
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Figure 4.- Mass-flow profiles for f, = 0. 
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Figure 5.- Mass-flow profiles for f, = -0.5. 
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Figure 6.- Mass-flow profiles for f, = -1.0. 
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Figure 7.- Temperature profiles for f, = 0. 
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Figure 8.- Temperature profiles for f, = -0.5. 
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Figure 9,- Temperature profiles for f, = -1.0. 
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Figure lo.- The influence of transpiration and wall temperature level on 
the heat-transfer parameter. 
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Figure ll.- The influence of transpiration and wall temperature level on 
the skin-friction parameter. 
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